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$1710. The nervous system* is generally divided into that of 

animal life and that of vegetative life, or into the cerebral system and ES 

he ganglionic system. Both are composed of an internal or central 
part, and ofan external or peripheric. But we have already mentioned : 
the reasons which prevent us from drawing the line between these 

two systems as distinctly as is usually established. We shall discuss 
the question more fully when speaking of the great sympathetie nerve. 
We shall then consider the neryous system as a whule, divided into a 
centre anda periphery. ® 





SECTION 1. Be 
CENTRAL PART OF THE NERVOUS SYSTEM. > 


$1711. The central part of the nervous system is composed ofthe 
spinal marrow contained in the spinal canal, and of the encephalun e* 
contained in the skull. Bartels has proposed to designate it by the Jg 


* Besides the writers mentioned in the first volume who, in their general remarks 
on the nervous system, have given a complete description of the central part of this 
system, and who have even described in part its periphery, as Willisand Vieussens, 
we shall mention also the following, 1st, for the topography of the whole nervous 
system, A.Monro, An. of the human bones, nerves, andlactealsacand duct, Edin- 
burgh, 1732, 1750, 1777.—Id., Nervorum an. contracta lat. reddita a Coopmans, 
Franeker, 1754.—R. Martin, Institutiones neurologie@ sive de nervis corporis 
humani tractatio, Stockholm, 1781.—J. G. Haase, Cerehri nervorumque Cor 
humani anatomerepelita, Leipsic, 1781.—D. E.Gunther, Cerebri et nervorum dist- 
butionis expositio, Duisburg, 1786.—G. Coopmans, Neurologia c. obs. de calculo ex 
urelhra extracto, Franeker, 1795.—2nd. Topography of the whole central portion 
, or of some of its parts; N, Steno, Discours sur l’anat. du cerveau, Paris, 1769.— 

H. Ridley, Anatomy of the brain, London, 1695.—V. Malacarne, Nuova ewposi- 

zione della vera struttura del cerveletto umano, Turin, 1776.—S. T. Semmerring, 
‚De basi encephali et originibus nervorunn e cranio egredientium, Gotting 1788. 
—V, Malacarne, Encefalotomia nuova univer., Turin, 1780.—Semmerring, Vom 
Hirn und Rückenmarck, Mayence, 1788.—Malacarne, Neuro-encefalotomia, Pavia, 
1791, eng Tabula haseos encephali, Francfort, 799.—Chaussier, 
Eirpösition sommaire de la struct. et des dif. parities de irn Paris, 1807.— 
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merring, Academic@ annotationes de cerebri administr: ibus analomicis 

vasorumque ejushabilu, inthe Denkschriften der acad. zu München, 1809.—Rosen- 
thal, Beytrag zur encephalotomie, Weimar, 1815.—C. L. Somme, Recherches sur 
Panat. comparee du cerveau, Antwerp, 1824.—Rolando, Surgio sulla veru strut- 
tura del cervello, in the Dizionario periodico di medicina, Turin, 1822, &e.—Lud- 
wie, Scriptores neurologici minores selecti, Leipsic, 1791, 1795.—In describin 
each part of the nervous systeın we shall mention the authors who have treated o 
them specially. j 
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collectiveterm cerebrum ; butthe term cerebro spinal axis is better, It 
bulges very much in itsanterior or cephalic part, while in its posterior, 
orspinal, itterminatesin arounded, long, and thin cord. Ina full.deve- 
loped man it does not weigh quite four pounds apothecaries’ weight. 


CHAPTER 1. 
SPINAL MARROW. 


-$1712. Of the central parts of the nervous system we ought to 
mention first the spinal marrow (medulla spinalis, s. dorsalis corda 
‚spinalis, Gordon, Cerebrum oblongatum, Collins,* Corps et extremite 

Wen feriure du prolongement rachidien de l’encephale, Chaussier), because 
it is formed first in the animal series and in the fettus. 

$ 1713. Anatomists are not agreed as to the limits of the spinal 
marrow. Its lower extremity is well marked because the central por- 
tion of the neryous system there ceases; but all authors do not agree 
in respect to its upper extremity. Some confine the term spinal mar- 
row to that part of the nervous system within the vertebral column, so 
that, in their opinion, it terminates at the first cervical vertebra and at 
the origin ofthe first cervical nerve. Others, on the contrary, include 
also under this term the lowest part of the mass within the skull, the 
medulla oblongata. Some also add the annular protuberance, the 
cerebral peduncles, the thalami optici, and the corpora striata. 
“ The last two methods seem to us incorrect, because the medulla 
oblongata differs much fıom the cord contained in the spinal marrow, 
not only in its size but also in its strueture and situation, the arrange- 
ment and the distribution of its nerves; and because in all these 
xespects it resembles the rest of the mass lodged in the skull. Asto 
the second, the only arguments in its favour are, that the spinal mar- 
row continues uninterruptedly with the medulla oblongata, and that 
5 the annular protuberanceseems to establish the boundary between this 

and the rest of the mass in the skull. But these two circumstances 
prove nothing, because the anterior cords of the spinal marrow are 
also uninterruptedly continuous with the cerebrum across the annular 
protuberance, and the posterior are also continuous with the cerebel- 
lum, on the outside of this protuberance, so that if we did not regard 
more essential differences there would be no separation between the 
cerebellum and the spinalmarrow, as the asserters of the third opinion 
mentioned above maintain. 







* Rolando, Rioerche anatomiche sulla struttura del midolla spinale, Turin, 

1824.—Ollivier, Zssai sur ’anatomie et les vices de conformation de la moelle epi- 

a chez ’homme, Paris, 1823.—Racchetti, Della siruttura della midolla spinale, 
ilan, 1816. - 
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I, EXTERNAL FORM. 



























° $1714. Generally considered, the spinal marrow is eylindrical; 
itis, however, a little broader from one side to anotherthan from before 
backward, and thus in the first direction it appears slightly flattened. 
it may be divided into a cervical and a thoracic part, according to the 4 
regions of the vertebral column it occupies; in its extent from one 
extremitv to the other it has several prominences. 
The first is seen at the upper part of the neck, where the cord 
becomes a little broader, Its breadth is seven lines in this place, 
while above it is a little less than six lines. Its thickness from before 
 backward, far from increasing, often sensibly diminishes, and is not 
quite half an inch. 
The upper or cervical prominence extends from the lower extremity 
of the cervical portion to the upper extremity ofthe thoracic portion, 
where it suddenly stops. Its length is a little more than three inches, 
and occupies the space between the second cervical and the first dorsal 
nerve. It is broadest near the fifih cervical nerve. The middle 
region of the thoracie portion of the spinal marrow again contracts. 
It is a little thinner than the cervical portion above the upper 
prominence. 
The spinal marrow forms, near its lower extremity, a second promi- ; 
nence, called the inferior or the Zumbar, which is never as large as the ES 
upper, and which extends from the first Jumbar to the third sacral 
nerve. This projection is two inches long and five lines broad. It R 
gradually becomes thinner and terminatesiu a blunt peint. This blunt i 
extremity is generally single, sometimes it is evidently bifurcated, and 
presents a superficial transverse fissure from whence a tubercle arises. 
After leaving this point, which corresponds to the first Jumbar ver- 
tebra, the nervous substance diminishes ; and at the extremity ofthe 
vertebral canal, the spinal marrow appears only asa rounded filament, 
a little larger above than below, not quite one line thick in its whole 
extent, and is formed by the pia-mater. This filament, which may be 
divided into several longitudinal fibres, descends between the origins 
ofthe nerves oftbe lower extremities, concealed by them, and extends 
to the lower extremity of the spinal canal, where it is attached to the | 
dura-mater. er 
Hence it follows that the nervous substance of the spinal marrow, 
or the proper spinal marrow, by no-means fills the whole vertebral 
canal, and occupies only about two thirds of it, the cervical and the 
thoraeie portions being to the lower Portion of the vertebral column 
as2:]. The spinal marrow is also smaller than vertebral canal fe 
im its other two dimensions. Be 
Its anterior and posterior faces present a longitudinal groove as 
far as the medullary substance extends; this co responds to tlıe 
median line, and is the anterior and the poste 6 


{ sterior median groove 
(seissur@ medulle spinalis median« anterior et posterior), which divides 
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this part into two symmetrical halves, arightand aleft. These two 
grooves are extremely narrow, and anatomists differ in respect to 
their existence and proportional depth. 

Some, particularly Haller, assert that the posterior is never or 
seldom found; Chaussier says expressly that the anterior grooyeis at 
least deeper and broader than the posterior; others, as Blasius, Petit, 
Vieg-d’Azyr, Gall, and Carus, say that the posterior is deeper than 
the anterior, which Vicg-d’Azyr and Carus think is the broader. 

Others, Gordon for instance,* mention no difference between the 
two grooves. Bichat also expresses himself vaguely, for he only says 
that the two lateral halves are very distinct, particularly anteriorly. 

We have always observed an anterior and a posterior groove, the 

‚latter generally very narrow, and rarely deeper than the other, 
although neither penetrates to the centre of the spinal marrow, and 
to its grey substance. When the posterior seems deeper than the ante- 
rior,we have several times found thatit was enlarged during dissection, 
so that, adopting the opinion of several correct anatomists, our prede- 
cessurs, we believe the anterior groove to be larger in every direction 
than the posterior. 'T'he latter is much more perceptible in the pro- 
minences, particularly the lower, than in the restofthe spinal marrow. 

Besides the median groove we observe also, on each side, but not 
exactly between the first two, and a little nearer the posterior than 
the anterior, a more superficial groove which proceed obliquely inward 
and forward, and are called the lateral grooves ( fissure laterales). 
These two grooves proceed then to meet each other and the posterior, 
whence each lateral portion of the spinal marrow is also divided into 
two other halves, an anterior and a posterior, the former being much 
the larger. But these grooves are generally only simple depressions, 
or are at least more superficial than the preceding. We cannot trace 
them the whole length of the spinal marrow, and they are seen onlyin 
the upper region of itsthoracic portion. They separate on each side, 
the most posterior part of the circumference of the spinal cord from 
the rest of this circumference, not far from the posterior median groove. 
They not only converge inward and forward, but also downward, in 
the longitudinal direction of the spinal .marrow, until they finally 
unite at the summit of its thoracic portion. i 

These lateral grooves are much more distinct in the early periods 
oflife, than at a later period, when they frequently disappear and 
leave not the least trace. 

We must distinguish them from the other two lateral grooves, the 
anterior and the posterior (sulei laterales anterior et posterior) which 
exist on each side, the whole length of the spinal marrow, and which 
are much broader than the preceding. These grooves receive the 
roots of the spinal nerves; thus they include numerous small depres- 
sions, situated after each other, from above downward, and into 
which the branches of the nerves penetrate. 

3 


" * Mem. de Paris, 1781, p. 59. 
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The posterior is larger than the anterior.* It seems to be a real 
fissure, more than a simple groove, since it penetrates internally as a 
very thin wrinkle, in the same direction as the lateral groove 
described above, and meets that of the corresponding side. This 
posterior groove not only receives the posterior roots of the spinal 
nerves, but also marks the limit between the anterior and the posterior 
medullary cords, into which each half of the spinal marrow is divided, 
and which slightly project upon the surface of the spinal cord, which 
is otherwise Feondeit 


il. STRUCTURE OF THR SPINAL MARROW. 
$ 1715. We have already described (vol. 1) the intimate texture 


the grey and the white substances are united, and the arrangement 
of the large division of those substances. 


I. SUBSTANCES OF THE SPINAL MARROW. 


$1716. The spinal marrow is composed of a grey and of a white 
substance, the first of which is everywhere surrounded by the second, 
and forms a nucleus which this latter envelopes on all parts, or at 
least in most of its circumference. 

These two substances differ in form. The grey is composed of a 
centraltransverse portion, and of two lateral parts, which send a penni- 
form prolongation forward and backward. Each prolongation isarched 
concave outward, convex inward, much thicker and blunter before 
than behind, where, except in the lumbar projection, which is almost 
as thick at its posterior part as in the anterior, it terminates in a point 
which is particularly evident in some subjects. It terminates loosely 
at the circumference of the spinal marrow, although it is not covered 
by the white substance, while the latter envelops its anterior extremity. 


tions with the origin of the spinal nerves;; for the posterior extends 
exactly in the groove whence the posterior series of their roots arise, 
and the anterior also goes towards the anterior groove. 

The white substance is arranged in an opposite direction from the 
grey, is convex externally and internally, and the grey nucleus is 
lodged in itasin acavity. It is much thicker on its sides than in its 
other parts. Its right and left portions are not united forward except 
by a thin layer, which, however, exists through all the spinal marrow, 
and separates the anterior groove Som the grey mucleus. Vicg- 
d’Azyrt asserts that they are not united at all posteriorly; he thinks 
that the posterior groove penetrates to the grey nucleus; but they 
in fact appear to us to be connected by rather a thick medullary 


* Loc. cit., p. 177. r 
+ Loc. cit., p- 600, " y 


of the spinal marrow; we then have only to state in what manner 


These penniform prolongations very probably, have intimate rela- 
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layer, the existence of which is proved by dissection and by the 
analogy of the brain. 

The proportional quantity of the grey substance is not the same 
in all parts of the spinal marrow. There is more of it at the lower 
than at the upper partof the cord. In the full-grown fetus, the lower 
part of the spinal marrow is frequently formed entirely of this grey 
substance, whilein the rest of it a very distinct line of demarcation is 
already drawn between thisand the medullary substance. Not unfre- 
quently the grey substance in the adult is brighter, and the white 
browner than usual, and thus the texture of the medulla oblongata 
is more uniform than that ofthe rest of the central mass. 


II. ARRANGEMENT OF THE GREAT DIVISIONS OF THE SPINAL 
MARROW. 


$ 1717. The spinal marrow is composed in all parts of two lateral 
halves, or of two cords, which are fitted to each other, separated by 
two median grooves in most of theirtbickness, but unitedin the centre 
by the transverse portion of the nucleus ($ 1716), backward and for- 
ward by the transverse layers of the white substance ( $1718). 

Each of these two lateral cords is formed of two halves; an ante- 
rior, which is much the larger, the form of which is that of a figure of 
8 inverted (@ ), and.a posterior, which is much smaller and prismatic. 
The latter passes a little beyond the anterior posteriorly ; ‚its base 
looks outward, and its summit inward. 

Those two portions are separated by the posterior prolongation of 
the grey nucleus, and by the posterior lateral groove. T'he posterior 
cords are not only thinner and narrower than the auterior; they are 
also a little shorter, but not by any means in the same proportion. - 
The lower extremity of the spinal marrow is formed entirely by the 
anterior, so that, seen from the side, it appears much lower in this 
place than in the rest of its extent. 

Farther, each posterior cord is likewise composed of two portions, 
an external, which is larger, and an internal, smaller, which are 
separated by a superficial but very distinet groove. Although this 
arrangement is also observed in the adult, it is much more evident 
in the early periods of life, and in animals, during their = 
existence. 

Most anatomists admit that the spinal marrow is composed of e#6 
lateral halves. Asch,* Monro,f and Semmerring,f haye described 
ihe two cords which form it more or less minutely, the anterior which 
is larger, and the posterior which is smaller. Chaussier| even 
admits three ER: side: he places the anterior and the posterior 


* De prima pare nervorum ; in Ludwig, vol. i. p. 238. 
+ Ueber das Narpens ystem, P. 22. 

+ Nervenlehre, Be & x 

& Loc. cit.,p.1 
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between the two median grooves and the anterior and posterior late- Ri 
ral grooves, and the middle cord between the latter.* 

$ 1718. The large lateral cords of the spinal marrow are fitted to 
each other in all their length, separated by the median grooyes, bnt 
again united and blended in the centre. This central part may be 
termed the. anterior and posterior medullary commissures, and the 
median or cortical commissure. 
er Gall thinks that the anterior and posterior medullary commissures 
| differ, the first being composed only on the two sides of longitudinal 
fasciculi, placed side by side, while the second presents on both sides 
transverse slips, which exactly fit into each other. As yet we have 
not been able to satisfy ourselves of these two arrangements. 

The posterior cords remain on the same side in all their extent. 
The anterior, ou the contrary, intercross at the upper extremity ofthe 
spinal marrow, and those of the right side pass to the left, and those 
of the left side to the right, and all cross obliquely in this place. This 
decussation, which is about five lines long, is indicated on the poste- 
rior face, where the anterior fissure does not exist in all its extent, 
and gives place to a broad but very superficial depression, to re-äppear 
immediately, and even deeper than before, on the medulla oblongata. 
It becomes still more apparent on its anterior face, when we carefully 
separate the spinal marrow transversely in this place. T'he two cords 
do not intereross, but pass in a mass from one side to the other; they 
divide into from three to five fasciculi, which pass some above the 
others, like the fingers when the hands are clasped. The anterior 
cords, however, do not wholly cross; their anterior and their posterior 
parts only present this arrangement. We may easily be convinced 
ofthis by a transverse section of the spinal marrow in this place ; it 
is then very manifest, that a white medullary band is detached on each 
side, from the posterior extremity of the anterior cord, which goes 
forward and inward, and intercrosses with that of the side opposite, 
while the lateral parts continue their progress from below upward, 
uninterruptedly. By this decussation, the anterior part of the grey 
nueleus of the spinal marrow is divided into two lateral portions, each 
eomprised between the internal face of the decussation, and the 
external lateral portion of the anterior medullary cord. $ 

But we bave never found that the anterior internal part of the ante- 
rior cords of the spinal marrow which produce the pyramidal bobdies 
of the medulla oblongata, remains on the same side, and that the | 
intercrossing was confined fo the fasciculi which proceed from the 


* Gall (loc. cit.,p. 115) and Chaussier (Zoo, cit.,p. 148) assert that Highmore men- 
tions each half of the spinal marrow as composed of four ah and consequently 





that the whole number of these lastiseight. Itwouldscem that Gallrepeatedthe 
assertion after Chaussier, but we find nothing to justify it in the passage referred to Kr: 
bythe Paris professor, (Anat. b. iii. p. 1. chap. viii.) and Linden, also quoted by 


ıaussier, says nothing like it. Although Chausssier rejects Highmore’s opinion, Me 
it is not, however, contemptible, since by uniting Chaussier’s description and our m 
own, we arrive atthe same conclusion, i 5 
® 
22 
“x 
® 
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posterior part of this cord to the medulla oblongata.* Ifit was thus 
the decussation would not be visible externally; the anterior part 
would continue uninterruptedly to proceed externally along the same 
side ofthe body, and would receive the fibres from the posterior part 
of the cord on the other side only very deeply, but this is never seen. 

This decussation ie so evident, that we can hardly conceive of its 
being doubted by several anatomists, as Sabatier,t Vieg-d’Azyr,t 
Chaussier,$ and Gordon.|| Gordon states that he does not speak of 
the two or three bands.by which the anterior groove ofthe spinal mar- 
row isinterrupted at the union of the cervical with the cranial portion, 
except on account ofthe absurd theories with which physiologists have 
often connectedit. But this decussation has been demonstrated since 
the time of Mistichelli,] by Petit,** who was the first to demonstrate 
iv exactly; by Santorini,tf by Vicq-d’Azyr,ff-with less of preci- 
sion and clearness,$$ finally, it has been well described by Gall and 
Cuvier. It has been partly figured by Petit, Santorini, and Gall. 

Allthe objections against its existence arerefuted by apositive fact, 
that the particulars previously described in the whole spinal ınarrow, 
are observed only in the place mentioned, and are there constant. 

But the cords of the spinal marrow intercross in no other place, and 
although the contrary has sometimes been maintained,$$ all other 
arrangements of the spinal cord which resemble these decussations, 
are only intended to unite the commissures. 

The structure indicated by dissection, is demonstrated by the 
difference between the phenomena which occur when the central 
portion of the nervous system is injured either above or below the 
place we have mentioned. 

$1719. The substance ofthespinal marrow of man is solid, not only 
when it is perfectly developed, but even some-time after birth,although 
several writers have admitted a cavity within it. We may contlude 
this from the difference in the opinions of authors in regard to the situ- 
ation and the size ofthis cavity. Stephanus mentions its existenceonly 
as a general fact, without telling where it is situated.|| Morgagni 
asserts that it is placed in the centre of thespinal marrow, especially its 
upper part, where he has frequently found small longitudinal cavities, 
entirely covered with grey substance, and where once even he found 


* Rosenthal, Beitrage zur Encephatotomie. i <a 

ir a Em. sur la moelle de l’epine et ces enveloppes; in the Trait d’anat, vol. ili. 
p- 452. i 

+ Me&m. de Paris, 1781, p. 598. 

$ Loc. cit., p. 143. 

| Human Anatomy, vol.i.p.177. 

“| Dell’ apoplessia, Rome, 1709. 

** Lettre d’un sch, 1710, p. 11. 

tt man aaa p- 28, 29, vol. ii. 

++ Loc. eit. p H 7 x 

$$ DS ne Bartel’s opinion who considers respiration as a motion depend- 
ent on the brain. 

IX De diss. part. corp. hum, b. iii. Paris, 1545, b. iii. c. xxxv, p. 341. 
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one which was very large, five fingers long.* Portal seems to have 
observed it in the same place: but once he found it comprised all the 
spinal marrow, and that it appeared to be covered with a very thin = 
membrane: and another time it extended only to the fourth cervical ® 
vertebra. Gall, however,-describes two canals existing all the length Be 
of the medulla, one on the right, the other on the left, which do not 
communicate with each other, or with the cerebral ventricles, but ter- 
minating in culs-de-sac, in the thalami optici, where they enlarge and 
produce a cavity the size of an almond, while the single and median 
a cavity of the other writers is considered by them only as a prolonga- 
tion of the fourth ventricle. 

We have never found in man after birth, a median canal or two 
lateral canals. The circumstancesunder which they have been found 
by Gall and Portal, prove them to have been morbid. From Gall’s 

_ observations, it cannot be doubted that the canals he saw were pro- 
duced by art, since he remarks that they could be demonstrated only 
by dividing the spinal marrow in such a manner that air might be 
introduced.for six oreight lines. The smoothness and distinctness 
of the surfaces do not provethe real existence of the canals in question, 
for the first circumstance depends on the softness of the nervous 
‚substance, and the second on the central prolongation of the pia-mater. 
We shall add one observation which we have always made, viz. that 
the ease with which these canals may be demonstrated, isin a direct 
ratio with the softness of the medulla oblongata ; and it is much 
more easy by continuing the inflation to make these communicate 
- with the fourth ventriele, than to follow them into the thalami optici. 
We have succeeded, when the spinal martow was soft, in pushing air 
into its whole length, without employing any cutting instrument, and 
without thinking that the existence ofa normal cavity was proved 
by the space found in a soft and viscous mass, after having employed 
such a mode. 

We discover only at the top of the spinal marrow, a rounded and 
extremely narrow canal, from six to nine lines long, terminating = 
below by a cul-de-sac, and continuous above with the floor of the 5 
fourth ventricle. 


PH 


Ill. WEIGHT OF THE SPINAL MARROW. N: 


$1720. The absolute weight of the spinal marrow, in the adult 
when deprived of its envelops, and entirely separated froın its nerves, 
is more than an ounce, It is to the brain as 1: 40.+ 


Eigy 
* Adv. anat., vi. anim. 14. ' 
ar ini EAOHANE 2 ratio more rousap]. to the spinal marrow, as he 
es the proportion as 1 : 19—25, but tlıis is evidently wrong, doubtless be 
the origins of the nerves were not removed, I g Sur. 
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IV. CONSISTENCE OF THE SPINAL MARROW. 






























$ 1721. It is generally thought that the spinal marrow is softer | 
than the cerebrum. When, however, it is observed in the recent 
state, we remark, that although it is less consistent than some parts 
of the encephalon, particularly the annular protuberance, it is at 
least harder than the cerebrum and cerebellum.* 


CHAPTER II. 


ENCEPHALON. 


$ 1722. The encephalon (encephalum), or that part of the central 
portion of the nervous system contained in the skull, has a rounded 
and oblong form. It is composed of two parts, which differ in size 
and arrangement; an inferior which forms its base, and a superior 
which extends upwards and on the sides. These two parts are how- 
ever directly continuous with each other, and with the spinal marrow. 

The upper part very naturally divides into two portions, the cere- 
brum and the cerebellum, which differ in respect to situation size and 
structure. But it is more difhcult to establish divisions in the lower 
part, since the different segments which form it, pass into each other 
by less evident shades. Hence, also, the difference which exists 
between authors in regard to the extent of the parts embraced by 
the same name. : 

Thus the term medulla oblongata has been used to designate a 
greater or less segment of the lower part of the encephalon: but 
some give this name to all the parts which form the lower region of 
this viscus, while others apply it only to some of them, and are not 
agreed in respect to the number of the parts which are thus collec- 
tively designated. 

Many have limited the meaning of the word still more, and nz 
it only to designate the lower part of the nervous substance, whicl 
extends from the occipital foramen to the annular protuberance. 
Such is, for instance, the method of Haller, Semmerring, Cuvier, 
Chaussier and Bichat. Some of these anatomists, however, parti- 
eularly Sommerring, Bichat, and Chaussier, have considered the 
medulla oblongata not as a particular portion of the central mass of 
the nervous system, but only as the upper extremity of the spinal 
marrow, as we have already remarked. 

The middle region of the encephalon is situated in front ofthis part, 
and is considered by some writers, as Chaussier and Bichat, as a spe- 
cial segment of this mass, called the cerebral protuberance (protube- 
rantia cerebralis) by Bichat, and the mesocephalum by Chaussier. _ 

But these two authors do not give it the same limits, for Chaussier 


* Chaussier, p. 116.—Gordon, p. 182. 
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states it to be composed only of the annular protuberance, the tuber- 
cula quadrigemina, and ofthe valyula cerebralis, while Bichat includes 
in it also under the term prolengations, those medullary fasciculi 
which extend from the annular protuberance forward tothe cerebrum, 
and backward to the cerebellum. Others, as Gordon, consider the 
annular protuberance as belonging to the cerebellum.* Vieqg-d’Azyr 
3 ‚had already said with more justice, that it must be described sepa- 
_  rately, and that it belongs neither to the cerebrum nor to the cere- 
j bellum. 


ARTICLE FIRST. 


MEDULLA OBLONGATA. 


$1723. The best mode, in our opinion, is to include under the 
term medulla oblongata, not only what Haller and his successors have 
so termed, but also the annular protuberance ; to insulate this part 
from the rest of the encephalon, and then to divide the remainder 
into two other portions, the cerebrum and the cerebellum. We also 
maintain this position, as the portion we include under this term still 
belongs in common to the cerebrum and the cerebellum, while that 
which is found in front of it, belongs only to the cerebrum, and that 
- which is behind it makes a part of the cerebellum. We also ground 
ourselyes on the fact, that what Haller and others term the medulla 
oblongata, differs so much from the rest of the spinal marrow in 
respect to structure, that we must consider it separately ($ 1713). 
The medulla oblongata, in our opinion, occupies all the length of 
the base of the skull, from the large occipital foramen, to the posterior 
_ edge of the sella-turcica. Its form is irregularly quadrilateral as it 
_ gradually enlarges from behind forward. It is continuous below with 
the upper extremity ofthe spinal marrow, anteriorly with the cere- 
brum, laterally and superiorly with the cerebellum. We must there- 
fore consider it the point of union, or the focus of these three 
segments of the central portion ofthe nervous system. 
The posterior and inferior part, the proper medulla oblongata of 
several writers, may perhaps be termed the rachidian bulb, as Chaus- 
_ sierf and Bartels call it; the anterior and upper will retain its 
 usual name of annular protuberance. 


e 


- 
es 


I. RACHIDIAN BULB. 


$1724. The rachidian bulb (ulbu Mchidicus bulbus rachidieus 
superior, 5. medulla oblongata, Haller, pars cephalica, s. extremum 
cephalicum, s. spinalis medull@ principium) is the most posterior and 


#* Loc. cit., p. 112. m 


+ Loc. cit., p. 120. 
t Vom. Alhmen, p. 108. 
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the most inferior part of the encephalon, the direct eontinuation of 
the spinal marrow. It extends from the first cervical vertebra to the 
centre of the body of the basilar bone, and exactly fills the posterior 
part ofthe upper and concave face of this nody. 

It has the form of an elongated triangle, and swells insensibly 
from behind forward, and from below upward. It generally does-not 
exceed an inch in length, and its greatest breadth is about eight lines, 


I. EXTERNAT FORM. 


A. LOWER FACE. 


$1725. The lower face of the rachidian bulb is slightly convex, 
and divided by a groove two or three lines deep, into two halves, a 
right and a left, which is continuous with the anterior groove of the 
medulla oblongata, from which, however, it is slightly separated by 
the decussation of the anterior cords ($ 1718). 

This inferior face presents two pairs of eminences, the pyramids| 
and the olivary bodies. 


a. Of the pyramids. 


$1726. The pyramids (eminentie, s. corpora pyramidalia, s. corpora 
Pyramidalia antica, s. eminenti@ oblong@, Gordon, median® intern@) | 
are visible with the intercrossing of the anterisr cords of the spinalf 
marrow ($ 1718), and are situated entirely inward, so that thei 
internal faces touch. They occupy the whole length of the medulla 
oblongata. 'They are from about two and a half to three lines broäd. 
They gradually become broader from below upward, and at the same 
time their upper projects more than their lower part. "They terminateff 
anteriorlybyacontractedandrounded extremity, atthe posterior edgef 
of the annular protuberance, which projects downward and forward 
much beyond it. Atthe same time, they separate slightly from eachl 
other, so asto leavein the medianline, between them and the posterior 
edge of the protuberance, a small triangular hollow, into which thef 
pia-mater penetrates. The anterior groove of the spinal marrow ex{ 
tends between the two pyramids, and becomes deeper at their upper 
part. Although these eminences terminate as such at the annula 
protuberance, they however pass uninterruptedly through if, and gdl 
forward. Se: 

There is no decussation above the point we have already men4f 
tioned ($ 1718). The boräide are also separated from each othex 
by the anterior groove, in the rest of their length, always excepting 
the place directly below their upper extremity, where they ard 
reunited by a small transverse medullary commissure, about a ling 
and a half high. This reunion occurs at least: frequently, just beford| 
they separate from each other, as if in this place their substance wag 
pressed forward. 

* 
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Prochaska asserts* that there is no grey substance within them: 
we have succeeded no better than Vieq-d’Azyrtf in finding it. 

In passing from below upward, they send off filaments which are 
entwined round the olivary bodies.f 


d. Olivary bodies. 


$ 1727. The olivary bodies, the olivary eminences, the lateral emi- 
nences, (olive, s. eminentie olivares, Vieussens, s. laterales, Chaussier, 
s. ovales, Semmerring, Gordon), are situated on the outside of the 
pyramids. They go a little obliquely from below upward, and from 
behind forward, and form a rounded very elongated prominence, the 
largest diameter of which isfrom above downward. "The prominence 
which disappears gradually above and below, passes from the lower 
face to the lateral face of the medulla oblongata, and is about seven 
lines long, two and a half broad, and one high. The olivary emi- 
nences do not extend so high as the pyramids: they cease about a 
line below the posterior edge of the annular protuberance. 

The roots of the hypoglossal nerve arise from the groove between 
them and the pyramıds. 

These eminences are medullaryexternally, butthethinlayer of white 
substance which covers them is easily raised, and we then perceive 
a solid grey elongated nucleus, surrounded by an uneven, and serrated 
- edge, the centre of which is white, and the circumference of a deep 
grey. This nucleus is always loosely imbedded in medullary sub- 
stance, and is called the corpus fimbriatum (corpus olive fimbriatum, 
8. denticulatum, s. rhomboideum). When cut longitudinally, tran- 
versely,or horizontally, we see very evidently that the grey border 
of the olivary bodies is interrupted inward, and consequently that 
the white substance which they enclose, is continuous on this side 
with the pyramids. This grey edge, on the contrary, unites below 
with the grey substance of the spinal marrow. From the place of 
decussation, and even by this decussation, the grey nucleus of the 
spinal marrow is divided anteriorly into two halves ($. 1718). The 
olivary bodies seem to be only a development of this arrangement, 
In fact, new medullary substance develops itself in the grey sub- 
stance as the spinal marrow enlarges in this place, and is continuous 
internally with the pyramids. It perhaps would be more correct to 
say that the latter enlarges outwardly, and that it penetrates into the 
grey substance in the same manner as the two halves of the spinal 
marrow separate from each other on the two sides, before it enters 
the skull, and are enveloped by the grey substance, 


* De struct. nerv., Vienna, 1779.—Opp. min. vol. i. p. 373. 
+ Mem. de Paris, 1781, p. 587. 
+ Santorini, Seplemb. lab., p. 26, 27, 
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B. LATERAL FACES, 






$ 1728. The two lateral faces of the medulla oblongata, are sloped 
and slightly convex outward. They are formed by a medullary] 
projection situated outward and backward before the olivary bodies, 
which goes from below upward, and from within outward, and} 
arrives at the cerebellum. This projection is called the lateral pyra-) 
mid, the restiform body, the crus of the cerebellum, the posterior 
eminence, the peduncle of the spinal marrow (eminentia pyramidalis 
lateralis, Tarin; corpus, s. processus restiformis, Ridley; crus cerebelli 
ad medullam oblongatam, eminentia posterior, Chaussier ; pedunculusf 
medulle spinalis, Gordon). Those of the two sides unite at their 
inferior internal extremity. Each ofthem is a prolongation of the 
posterior cord of the spinal marrow at its side. Where they unite,} 
they project slightly inward. They separate from each other from 
below upward, from behind forward, and from wıthin outward. 

A thin medullary layer about three lines long, and less than three 
broad, leaves the back part of the upper edge of the restiform body} 
on eaeh side; this goes inward. These two layers, are separated by 
the pia-mater, which passes from the restiform body of one side, to} 
that of the other, but they never unite in a state-of perfect develop-I 
ment. They may be termed the small bridges of the rhomboidal sinus 
($ 1729), and may be considered as indicating the union of the two 
posterior cords. A second and larger, and particularly thicker 
medullary prolongation, arises from the anterior part ofthe restiform 
body, and is covered by the root of the pneumo-gastric and hyo-/f 
glossal nerves, and is attached to the choroid plexus of the fourthf 


ventricle. 


C. UPPER FACE OR CALAMUS SCRIPTORIUS, 


$1729. The lateral face is imperceptibly continuous with thelff 
upper face, by means of the restiform body. This upper face is 
very much grooved at its anterior and larger part, and these present 
a triangular depression, which terminates in a point, and is called} 
the rhomboidal sinus, the sinus of the medulla oblongata, the ventricle 
of Arantius, the fossa of the fourth ventricle, the trianyular fossa, the] 
calamus scriptorious, (sinus rhomboideus, sinus bulli rachidici, ventri- 
culus Arantii, foveola ventriculi quarti, Chaussier; fossa triangularis 
Gordon). This depression extends more or less into the uppe 
extremity of the spinal marrow, where it gradually contracts to a 
considerable degree. $ ? 

On the superior face of the medulla oblongata, directly at the side 
ofthe median depression, we observe two medullary cords, which 
gradually enlarge from behind forward, and are only the upper face] 
of the anterior cords of the spinal marrow, which traverse the spinal] 
marrow from below upward. Between them and restiform bodies is 
a broader layer of grey substance. 
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a. Medullary strie of the upper face. 


$1730. Near the anterior extremity of the upper face, we con- 
stantly observe white strie,* which go from within outward, usually 
project a little, and generally extend from the median depression to 
the outer part of the face, but which vary in respect to their existence, 
number, volume, progress, and direction. 

Ist. Existence. They are, in fact, very constant: but they are 
sometimes deficient on one, or even on both sides. We have never 
seen a case of the latter, but the former we have met with twice, and 
always on the left side. Prochaskaf and Wenzelf haye seen both. 

2nd. Volume. They varyin respect to the three dimensions. Some- 
times they are extremely narrow from above downward, almost 
capillary, and at the same time single. In other cases they form 
considerable strie, which are more than two lines broad. Sometimes, 
also, they are very thin, and do not pass beyond the inferior face of 
the rhomboidal sinus, and do not penetrate into it. They not un- 
frequently form a rounded projection above this same face, and 
penetrate more or less into the medulla oblongata, so as to arrive at 
its lower face. Finally their length varies much. Generally, but 
not always, some or all of them extend outward to the auditory 
nerve, and usually go inward to the median groove : but sometimes 

also they proceed beyond this groove, and blend with those of the 
opposite side. Not unfrequently they do not extend to it. We have 
generally remarked, that when they are large and numerous, they 
‚usually unite in part or entirely, on the median line. 

Srd. Number. Their number varies sometimes ; it is independently 
of their size, and most generally is inyersely as the latter, from one 
only to fourteen. 

4th. Arrangement. The strie of one'side generally interlace differ- 
ently together.$ They are however sometimes entirely distinct. 

öth, Direction. Their direction, most generally, is more or less 
transverse, although a little oblique from behind forward. Sometimes 
they proceed almost directly forward. All, or at least some of these 
striee, most generally extend to the auditory nerve, as we have already 
stated, and very evidently form the most internal part of its origin. 

Very commonly also, the anterior which compose the smallest 
part of the mass, go obliquely farther forward and outward towards h 

the trifacjal nerve, ach we cannot clear!y demonstrate any con- 
nection between them and this neryve. The posterior are sometimes 
attached to the filaments of the root of the pneumogastric nerve. 

They frequently vary in a most striking manner, in every respect, 

on both sides of the body in the same subject. 


re dir De struct. nero., Vienna, 1779.—Wenzel, De penit. struct. cerebri, DER 


+ Loe. cit., p. 388. 
+ Loe. cit., p. 171. 
$ Wenzel, loc. cit., p. 173.—We have seen this several times. 3 




























16 DESCRIPTIVE ANATOMY. 


These strie are very probably not only the roots of the auditory 
nerve, but are connected, although less evidently, both with the tri 
facial and with the pneumogastrie nerve, of which we shall speak 
more fully, when endeavouring to establish a fewer number of cereS 
bral nerves than is generally admitted. 


db. Grey bands of the upper face. 


$1731. Before the white strie, we see on the upper face of the 
medulla oblongata, other larger and slightly elevated strie,* whichl 
arise at some distance outside of the median line, so that their inter. 
nal extremities are never blended. These strig extend from within 
outward, gradually swell, are convex forward, and pass over the 
anterior part of the posterior pyramids. They always unite with the 
auditory nerve at their external extremity, and are very constant] 
for of ninety-seven cases they were deficient in onlytwo.t They are 
called the grey bands ( fasciol@ cinerez). They are also generally] 
much marked, and are similar on both sides: but sometimes, althoughl 
very rarely, those of the two sidesare dissimilar, or they are scarcely 
perceptible on either: this peculiarity depends neither on the agef 
nor on the sex. They arise generally by one, and rarely by two roots 
and are always single on each side. Their intimate connection withl 
the auditory nerve, is proved by the fact that it disappears in deaf 
people. 


IL. TEXTURE. 


$ 1732. The cords of the spinal marrow enlarge in the medulla ob 
longata, and divide ıhere into fasciculi, more evidently than in the 
spinal marrow. At the same time, the posterior separate from belowf 
upward, and distinct bodies, the olivary bodies, are developed in thaf 
substance of the anterior, which are unconnected with the organi 
zation of the spinal marrow. 

The anterior cords of the spinal marrow, divide evidently, into at 
least two halves, an anterior which is smaller, and a posterior which 
is larger. Of these two halves, the anterior cross and form the pyra- 
mids ($ 1726), the posterior ascend behind the olivary bodies, enlarge 

“and form the floor ofthe calamus scriptorius, and ofthe fourth venttiele 
We also find another smaller fasciculus, which Gall asserts is no 
constant, which Rosenthal has described more exactly‚,f and which ou 
dissections have shown to be constant. This middle fasciculus, which 
touches the olivary bodiös, surrounds th and passes through thq 
annular protuberance to go forward into 









e tubercula quadrigeminaf 


# 

* The merit of having made profound researches on these striw belongs’tog 
Wenzel, but he neither dıscovered their existence nor constancy, nor their con 
nection with the auditory nerve, since all these fücts are already mentioned posi 
RN Prochaska. (loe. cit.p. 387—391). 

+ Wenzel, loc. cit. p. 184. 

+ Beytr@ge, p. 24—27. 
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The division of the posterior cords of the spinal marrow into two 
fasciculi ($ 1717) is still more evident in the restiform bodies, on 
account of their enlargement. [he internal, which are smaller, 
swell at the lower extremity of the calamus scriptorius, but dis- 
appear in a point before the restiform bodies have terminated their 
course towards the cerebellum. 


II: ANNULAR PROTUBERANCE, 
I. EXTERNAL FORM, 


$ 1733. Theannular protuberance, called also the bridge of Varolius 
(nodus cerebri, pons Varolii, eminentia, s. protuberantia annularis, pro- 
tnberantia encephalica, commissura cerebri), is a considerable and 
somewhat regularly quadrilateral eminence, extending however rather 
more from right to left than from before backward; it is observed on 
the lower face of the cerebrum, projects more than three lines above 
the lower face of the medulla oblongata and the cerebral peduncles, 
gradually becomes thicker on each side near its centre, and is sepa- 
rated from the medulla oblongata and the cerebral peduncles, by very 
distinet limits. Its greatest length is one inch, its greatest breadth 
is one inch and some lines, and its greatest height, at its anterior 
extremity, is nearly one inch. Its anterior and posterior edges are 
convex on the sides, and concave in the centre, the anterior more so 
than the posterior. A superficial, but veryevident groove, extends 
all along, its inferior face from before backward; this is continuous 
with the serrated portion of the anterior and of the posterior edge. 
On the sides, the annular protuberance imperfectly divides internally 
into two halves, one of which is turned toward the tubercula quadri- 
gemina the other up towards the cerebellum, and both turn around 
the posterior crura of the cerebellum. 


ll. TEXTURE, 


$ 1734. "The annular protuberance is formed externally of white 
fibres, transverse and conyex forward, of which the central and the 
anterior particularly incline very much backward, towards the cere- 
bellum. It is very firm, and the firmest part of the centre of the 
nervous system. On examining it internally, which must be done 
by horizontal, trans ongitudinal, and even by perpendicu- 
lar incisions, a little o e from within outward, and from behind 
forward, we rewark that its texture is very complex. 

Immediately below the external medullary layer, we discover a 
greyish,substance. This substance is not pure: it alternates the 







whole length of the protuberance with transverse and very numerous 
_ bands of medullary substance, which arethin and conyexinward, and 


are attached to the external. 
2 





u En. 


















18 DESCRIPTIVE ANATOMY, 



















About two lines above the lower face of the protuberance, we 
observe on each side, almost in the centre of each lateral half, insu 
lated longitudinal medullary fibres, which are directed from within] 
outward, and from behind forward, and alternate with the transverse 
fibres. They are convex below, and concaveabove. They fornı 2 
fasciculus, about four lines high, which contains in its centre only] 
white substance, through which the cortical substance passes upward] 
and downward. 

This fasciculus is the direct continuation of the pyramids. It} 
continues uninterruptedly forward with the lower face of the cere 
bral peduncles. 

Next comes always from below upward, a very thick layer of grey 
substance, interrupted by perpendicular layers of medullary sub 
stance, situated some behind the others; then, on this layer is 
another which is thinner, of longitudinal medullary strie, convez 
above, concave below, which arise behind the upper fasciculus ofthe 
anterior medullary cords of the medulla oblongata, pass aboye the 
central grey layer, blend forward with the lower and thickest layer 
of medullary substance, and thus arrive upon the upper face ofthef 
eerebral peduncles. 

Consequently the upper and lower fascieuli which result from the 
division ofthe anterior cords of the medulla oblongata, again unite 
at their anterior part, in the annular protuberance. 

The number of the longitudinal strie, especially the inferior, 
diminishes much from without inward. They are separated from 
each other, upward and downward, by grey substance, and disappearff 
entirely at about the centre of the annular protuberance. 

The central part is formed of grey and of white substance; it is 
much higher in this place, and only some longitudinal medullary 
strise pass above it. | 

Thus the anterior medullary corcs not only increase in size and] 
divide in their course across the annular protuberance, but they are 
still directed from within outward. 


- 





\ 


' UI. WEIGHT OF THE MEDULLA OBLONGATA. 


$ 1735. The entire medulla oblongata generally weighs a little 
more than half an ounce. Its weight then is to that of the spinal 
marrow, as ] : 2; to that of the cerebellum as 1: 10; to that of thef 
cerebrum as,1l.: 74: finally to that of the whole central mass asf 
1:86. r 

The rachidian bulb weighs three draehms; 
ance one. . 







separated by amedia 
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ARTICLE SECOND. 


CEREBELLUM. 
I. EXTERNAL FORM. 


$1736. The cerebullum (cerebellum, s. parencephalis) * is situated 
below the posterior part of the posterior lobe of the cerebrum, from 
which it is separated by the tentorium, and occupies theinferior foss& 
ofthe squamous portion of the occipital bone. We may divide it 
into the body and crura, aud the body comprises the lateral parts and 
a centre. 
$ 1737. The body of the cerebellum has a rounded and oblong form. 
Its greatest breadth, which is from side to side, is about four inches. 
It is about two and a half inches from before backward in its 
broadest portion : it is two and a half inches from above downward 
in its centre, and only half an inch at its edges; in approaching 
which, it gradually becomes thinner, so that it seems a little flattened 
in the latter direction. Considered generally, it is circumscribed by 
two slightly convex faces, an upper and a lower, and by four obtuse 
edges, distinguished into anterior, lateral, and posterior. The upper 
face is sloped like a roof, that is, it projects most at its central part, 
whence it descends almost flat to the edges, backward, outward, and 
forward, although a little less in the latter direction. The inferior face, 
on the contrary, is concaye from before backward, at its centre, so 
that the anterior and the posterior parts of this groove form the 
greatest hollow. 
The two faces are separated by a groove an inch deepin most of its 
extent, which corresponds to the posterior edge, and thence goes in- 
ward. This is called the large or the horizontal groove uf the cerebel- 
lum (sulcus cerebralis magnus, Vieg-d’Azyr; sulcus magnus horizon- 
talis, Reil). This groove divides the cerebellum into an upper anda 
lower half, besides the two lateral halves into which it is divided by 
the median longitudinal groove. 
The anterior edge is the shortest, andis rendered very concave by 
a broad depression. The two lateral edges are straight, longer than 
anterior, and oblique from before backward, and from within outward. 
They are continuous with the posterior, where the cerebellum is 
_ broader between their tior extremities. The posterior edge is the 
longest, and is composed vo very convex lateral halves, which are 

oove, about four lines deepand three broad. 
"This groove is continuous with the median depression of the lower face. 
Thus the cerebellum is narrower in the centre than in the rest ofits 
extent, and is divided by the anterior and posterior depressions of 
the edges, and by that of the lower face into two halves, called very 








- *Rolando, Osservazioni sul cerveletto, in the Memoria della reale academia 


della sciensa di Torino, vol. xxix. p. 163, 
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improperly, the hemispheres, (hemisphere cerebelli). Each of these 
hemispheres has an irregularly quadrilateral form. The outer face of 
the cerebellum is not smooth. We observe in it numerous slight 
elevations, formed by the upper face of the layers (lamine). These 
elevations are convex externally, concave internally, and go unevenly 
from before backward, being separated by grooves, into which the 
pia-mater descends. These layers are not single, but they frequently 
subdivide and interlace, and are adapted to each other very exactly, 
even externally. The depth of the grooves, and consequently the 
height of ihe layers, are not everywhere the same. In the place 
where the grooves are very deep and very long, and where also the 
adjacent layers are entirely separated from each other, the cerebel- 
en is perfeetly divided into several segments, which are called lobes 
lobi). 

The best mode of describing the form of the cerebellum, is to 

examine separately its lateral parts and its centre. 


I. LATERAL PARTS, 


$ 1738. The two faces of the cerebellum, the upper and the lower, 
are divided very constantly by deep grooves into several lobes, which 
are superior and inferior. 


I. UPPER LOBES. 


$ 1739. The two lobes of the upper half of the cerebellum, are the 
upper anterior and the upper posterior. 

lst. The upper anterior or square lobe (lobus anterior, superior, 8, 
quadrangularis) is irregularly quadrilateral, and, narrower forward 
and outward than backward and inward. Itis.continuous with that 
of the opposite side by a central part which is not contracted, and is 
“the highest point of the cerebellum. The two united lobes have a 
semi-circular form. Their posterior edge is convex and sharp, and is 
turned backward with the posterior face, while the anterior, which is 
concave, and which forms at the same time the anterioredge of the cere- 
bellum, considered as a whole looks forward. “The blunt extremity, 
which forms the anterior half of the lateral edge of the cerebellum, 
looks forward and outward. x 

_ This lobe is separated from the upper posterior by a very dee 

groove, the superior groove of'the cerebellum (sulcus superior cerebelli, 
Vieq-d’Azyr). 

2nd, T'he upper posterior or semi-lunar lobe, Iobe semi-lunaire (lobus 
superior posterior, s. semi-lunaris), comes immediately next the preced- 
ing. It forms the posterior and external part of the upper half of 
each hemisphere. Itis semi-lunar, thicker and broader forward than 
backward; separated backward from the lower posterior by the large 
lateral groove, and. forward from the upper anterior by the upper 
groove: it is attached inward to the synonymous lobe of the other 
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hemisphere by a thinner and more sloping part, formed of white sub- 
stance, called the commissure of the upper posterior lubes. The con- 
siderable groove between the two upper posterior lobes, forms the 
commencement of the lower posterior median groove. 


II. INFERIOR LOBES, 


$1740. There are four inferior lobes. 
lst. The posterior or inferior semilunar lobe ( posterior inferior, 8. 
semi-lunaris), forms the posterior superior and external part of the 
lower half of each hemisphere. It is separated from the superior and 
anterior by the large groove, ($1737) and from the next by the ın- 
‚Ferior external groove (sulcus inferior externus), which is very deep. 
It is divided by two considerable but more superficial grooves, into 
three concentric portions which follow one another from behind for- 
ward, and diminish in size in the same direction. 
- Thetwo lateral halves are connected by anarrow and slanting com- 
missure, with which the middle of these three lobes is directly con- 
tinuous, while the anterior and the posterior only touch on its sides. 
The most internal segment has been considered a special lobe, and 
termed the small or thin lobe;* but this distinction seems to us in- 
‚conyenient, because we might just as well consider the middle and 
anterior segments as so many distinct lobes. 
* 2nd. The inferior anterior lobe, the cuneiform or internal inferior or 
digastric lobe (anterior inferior, s. cuneiformis, s. biventer), is much 
smaller. It is composed of layers, which proceed almost directly from 
before backward. It is broader and thicker forward and outward 
than it is inward, where it at first contracts very much, and then ter- 
ıninates together with the third segment of the preceding lobe, in a 
very bulging central part. 
3rd. The third inferior iobe, the lobe of the medulla oblonyata, the 
spinal lobe, the monticule (lobus inferior internus tonsilla, Malacarne ; 
8. lobulus medulle oblongat@, s. monticulus, Vie-d’Azyr ; lobus spinalis, 
Gordon), is smaller than the preceding, and is composed of layers 
which proceed directly from before backward, and is convex both 
outward and inward. Its anterior extremity rests in the restiform 
body of the spinal marrow ($ 1728). Posteriorly it gives origin to 
the uvula, which is inserted between the two amygdalxe. 
_ 4th. The fourth inferior lobe, the lobe of the pneumogastric nerve 
"flocculus, s. Tor nervi prnewmogastrici, Vicq-d’Azyr, lobus subpedun- 
_ eularis, Gordon), arises a little above and before the preceding, from 
2 Pthe er edge of the peduncle which goes from the cerebellum to 
‚the tubercula quadrigemina, direct!y where this peduncle unites with 
' that which extends from the cerebellum tothe medulla oblongata, It 
arises in this place from a thin pedicle, descends between the auditory 
* ® 


ud 
%* Malacarne, and Reil, loc. cit., p. 13. 
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and pneumogastric nerves, and goes forward downward and outward 
Almost all of its medullary nucleus is exposed forward and backward 
fimbriated in its whole extent outward, and only in its lower par 
inward, and is covered both outward and inward with grey layers. 

The direction of this segment of the cerebellum, is precisely th@ 
opposite of that of the others; it is also the loosest. 

The two lobes become, upward and inward, a broad semi-cireula 
medullary layer, which rises above on the nodule, and is loose postef 
riorly, called the posterior medullary vail (velum medullare posterius) 
This layer swells on its internal edge, into a thick mass of medullar 
substance, folded crosswise, and covered with cortical substance 
which assists to form the posterior part of the fourth ventricle. 


II. CENTRAL PORTION. 


$ 1741. Although, strietly speaking, the central part of the cerg 
bellum is no where separated from the two lateral parts, by a want q 
continuity in the substance; it however differs a little from them i 
form. 
. The distinctive character of the formation of this central part if 
that it is formed by transverse layers and plates, and that except | 
I 










its middle posterior region, it presents a rounded form bulging fro 
behind forward. 

On its anterior face is the most superior part of the cerebrum, TH 
anterior part of its lower face is also very much elevated, but tl 
posterior is lower. Its lateral faces and its anterior part are situate 
in a large depression, the direction of which is from before backwar 
which separates the two hemispheres. 

The middle region is usvally termed the vermiform eminence (ve 
mis cerebelli), and it, is divided into an upper and a lower part. 


j 
1 


$ 1742. The upper part of the middle region extends from tH 
middle of the posterior edge of the upper face, above the anteri 
edge to the tubercula quadrigemina. 7 
It is composed of the upper or anterior vermiform process and 
cerebral valve. | 
The upper vermiform process may also be divided into three pa 
tions: _ ir 
lst. The commissure of the two upper posterior lobes. 
2nd. The larger upper part, or the ont: ‚cule (monticulus cerebell. | 
3rd. The lower part-which is much sma ler, or the anterior vern 
‚form process. * 
The commissure of the upper posterior lobes, is thin, narrow, & 
lower than the lobes it unites. 
- The monticule, which is the highest part ofthe cerebellum, cur 
from behind forwardy and from below upward, as high as the posf 
rior edge of the tubercula I It is formed of five segme 





I. UPPER PART OF THE MIDDLE REGION, 





% 





OF THE NERVOUS SYSTEM 23 


placed one after another from behind forwards, they become thicker 
from before backward, but the third is separated from the others by 
the deepest transverse grooves. These segments extend from the 
monticule into all the thickness of the hemispheres ; butthey gra- 
dually contract in approaching the anterior edge, so that the monti- 
cule, especially on account of the rounded prominence in its centre, 
is almost three times as long, as are the lateral edges of the upper 
face of the cerebellum. 

The lower smaller part, or the proper anterior vermiform process, has 
a direction the inverse of that of the monticule, that is, it proceeds 
from above downwards, and from before backward. Itis reflected 
near its posterior extremity at an acute angle, and is continuous 
with the cerebral valve, on which it rests directly its entire length. 


II. CEREBRAL VALVE. 


$1743. The cerebral valve, the large valve dfthe brain (valvula 
cerebri, valvula magna, velum'medullare, velum medullare anticum pars 
anterior veli medullaris), arises from the posterior extremity of the 
anterior vermiform process, and is attached on the sides to the inner 
face of the prolongations sent by the cerebellum to the tubereula 
quadrigemina, and terminates by its anterior extremity in the depres- 

- sion between the posterior pair of the tubercula quadrigemina. It 
eontracts from behind forward, becomes thin, and terminates in a 
convex edge. 

Its lower face is smooth. The upper presents porteriorly in nearly 
all its extent, transverse grooves, which generally extend only to 
the lateral edges; it is frequently, but not always, divided by a 
slight} longitudinal groove into two equal lateral parts. Its anterior 

art is much less extensive than the other, and smooth ; it is formed 
in its greater and posterior part, of grey substance. It is also formed 
anteriorly, at least on its lower face by this substance ; we however - 
usually find at its anterior extremity, or directly behind it, on the 


MASTER 


median line, a white band from one or two lines broad, convex = 
posteriorly and narrower on the sides: it is terminated forward by 3 
a small point, which isattached to the groove between the two pos- 3 
terior tubercula quadrigemina. This band generally gives rise to = 


some filaments of the fourth cerebral nerve, but goes mostly only 
in the upper edge of the anterior peduncle of the cerebellum, and 


disappears on its outer E: 
III. LOWER PART OF "THE MIDDLE REGION. 


: * $1744. The lower part ofthe middle region ofthe cerebellum, 
commonly called the inferior vermiform process, is a little lower 
posteriorly than tlıe posterior part ofthe two lower posterior lobes 
which it unites, althongh it is not so low as the commissure of the 
upper posterior lobes situated above it. It is formed of two halves, 
separated by a superficial transverse gigove, and situated one above 
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the other. It presents a slight prominence in its centre, and is 
separated hy a slightly perceptible contraction from the hemispheres 
which it unites. 

The central part or the pyramid (pyramis, Malacarne) is next to 
tbis prominence, and is separated from it by a very deep fissure. 

This central part projects in every-direction much more than the 
posterior, and isattached, by much norrower and lower lateral parts, 
to the posterior half of the inferior external lobe, and tothe inferior 
internal lobe. 

Next to the pyramid, from which it is separated by a deep groove, 
comes a narrow part which is easily dividedinto several lobes situated‘ 
one over another, and which generally is not perfectly symmetrical. 
being turned first to the right, and then to the left. This part also 
projects still more, in proportion to its breadth, and is continuous 
with the amygdal® by a narrow and deeply situated medullary band, 

Finally, we next observe the anterior and smallest part, called the 
nodule (nodulus, Malacarne), which is continuous on each side, with 
the posterior valve. ® 

Thus, the central portion of the cerebellum, considered as a whole, 
is so curved, first from before backward, then from below upward, 
next from above downward and from behind forward, that the two 
extremities of the vermiform process, which proceed towardeach other, 
almost touch, and are separated only by the narrow face of the 
summit of the fourth ventricle. 


II. TEXTURE. 


$ 1745. The grey substance surroundsall parts of the cerebellum ex- 


« cept its lower face, which corresponds to the fourth ventricle; this is 


covered with medullary substance. The latter is eontinuous in the 
three prolongations of the cerebellum, anteriorly with the tubercula 
quadrigemina, posteriorly with tke medulla oblongata, below and on 
the side, with the annular protuberance and, extends within this 
organ in ramifications, the collection of which is termedthe arbor 
vit@; to this we may be convinced by vertical incisions. 

The medullary trunks follow a more or less curved direction to 
near the circumference ofthecerebellum, and give off, in this course, 
En? or less number of branches, which arise from their convex 
edge. i ) 
% thin layer of yellow substance, covered bya thick layer of cr 
substance, exists on the surface of each medullary branch. This 
arrangement causes the lamellar structure of the cerebellum, since 
each layer encloses a layer of medullary substance, and each of the 
lamin» into which the principal layers divide always corresponds to 
a medullary substance. 

The middle and lower part of the cerebellum presents thisarrange- 
ment most distincetly. We find in this place seven medullary layers, 
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three anterior, three superior, and one posterior ; the upper of which 
are the longest, an ramify most simply. 

All these layers become much larger from within outward, so that, 
with their covering of grey substance, they represent cones, the sum- 
mits of which are turned inward, and the bases unite with the parietes 
of the fourth ventricle, and are separated from each other forward by 
‘ deep grooves. 

The medullary substance is proportionally much less in the central 
part, upon which eircumstance alone depends its smallness; but 
‚externally it accumulates in a direct ratio with the enlargement of 
the hemispheres of the cerebellum. 

$ 1746. A vertical section demonstrates that. the medullary nucleus 
is thickest below, in the centre of the cerebellum, before the summit 
of the fourth ventricle, opposite the sccond and third segments, conse- 
quently in its anterior half. From this point to the eireumference it 
grows thinner as it ramifies; but we constantly observe that the 
medullary layers of several lobes are much broader, toward the sur- 
face of the organ, than they are when they arise from the central 
nucleus. 

This arrangement is not observed in the fourth lobe, the uvula, the 
pyramid, the cerebral valve, and the anterior vermiform process ; but 
it is very perceptible in the other two segments. In the anterior lobes 
of the third segment, the medullary layer, soon after leaving the 
nucleus, swells out considerably in passing throughthe lobes. The 
layer ofthe upper and the posterior lobes arises from a nucleus, almost 
as large as the central medullary nucleus, situated before the summit 
of the fourth ventricle. In the fourth segment we find a similar, but 
smaller, nucleus, more than six lines long, which is attached to the 
central nucleus by a thin filament. 


est, we arriveat anew division of the medullary layers of the centre, 
and of the hemispheres of the cerebellum, very similar to the division 
mentioned above, but different from it in some respects. 

The first of these seven layers belongs to the posterior part of the 
anterior valve. It is the smallest, and the folds of the posterior part 
of the valve rest upon it. 

The second is formed by the anterior vermiform process, and the 
anterior part of the upper anterior lobe. 

The third is much larger, and belongs to the anterior part of the 
monticule, and to the wi middle part of the upper anterior lobe. 

The fourth, the most posterior, eorresponds to the most posterior 
„part of the monticule, to the commissure of the upper posterior lobes, 

to that of the lower posterior lobes, to the most posterior part of the 
upper anterior lobe, to the upper posterior lobe, and to the upper 
part of the lower posterior lobe. 

The fifth is composed of the pyramid, of the lower smaller part of 
the lower posterior lobe, and of the digastric lobe. 





$ 1747. In following this method, which is undoubtedly the striet- 
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The’sixth corresponds to the uvula and tothe amygdal®. Finally, 

The seventh, forms the nodules and fourth lobe; it is the smallest 
of all, except the first. 

The last two are distinguished from the rest, as they are not cleft 
and covered with a grey substance, except in one part of their circum- 
ference, forward andbackward. Thefirst presents this arrangement 
in every part, and the latter at its upper posterior part. The others 
are divided several times on each side ; they however present traces of 
the arrangement above mentioned, because the lower anterior half of 
the segments, which are turned the most forward, and thelower poste- 
rior half, which are turned backward, present the most simple and 
shortest grooves and ramifications, the former downward and back- 
ward, the latter downward and forward. 


CORPIS FIMBRIATUM. 


$ 1748. In the centre of the medullary substance in each hemis- 
phere ofthecerebellum, littlemore internallythanexternally, wefinda 
rounded, oblong, very vascularbody, medullary internally, surrounded 
with a serrated edge, and intimately united to themedullary substance, 
called the rhomboid or fimbriated body (corpus rhomboideum, s. fim- 
briatum, s. dentatum). Its grey edge mostly surrounds it, except 
its lower anterior part, where the medullary substance within it is con- 
tinuous with that ofthe walls of the fourth ventricle, so thatthe hemis- 
pheres of the cerebellum are consequeutly composed.of a double layer 
of medullary substance, and of grey substance ; the internal, formed 
by the corpus fimbriatum, and the external, comprising most of the 
external medullary substance and the external grey substance. 

We here then find the repetition of what is observed in the medulla 
oblongata, in the olivary bodies, and the pyramids; ($ 1726-1727) 
ouly this form existshere in a greater degree, since the rhomboid body 
of the cerebellum is not only surrounded with a thin and smooth layer 
of white substance, as is seen in the medulla oblongato, butthis layer 
is much thicker there, and not only forms several successive rami- 
fications, but is covered a second time with grey substance. 

$ 1749. The medullary substance of the cerebellum is extended in 
three fasciculi, which, however, are not distinctly Separated ; they are 
called the prolongations of the cerebellum (crura cerebelli). One is 
inferior and descending, another middle and anterior, the last is supe- 
rior and ascending. 

The inferior descendiny prolongation (crus cerebelli descendens, s. 
ad medullam oblongatam) blends with the posterior cord of the spinal_ 
marrow or the restiform body. The superior ascending (crus cerebelli 
adscendens, 3. ad eminentiam quadragesimam) goes to the posterior 
tubercula quadrigemina. The middle lateral or anterior (crus cerebelli 
ad portam) goes forward and downward, and blends with the annular 
protuberance. Ofthese three prolongations, the third is the largest. 
The first two are situated farther inward, and surrounded by it, so that 
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the rhomboid body exists between it and them. They blend forward 
and backward, and seem developed principally to form the middle 
region of the cerebellum, while the hemispheres of this organ rest on 
the lateral prolongations, so that the medullary layers which form 
them are directed forward in the upper lobes, and backward in the 
irferior. : 

When we separate longitudinally a cerebellum hardened by im- 
mersion in alcohol, it is divided into an upper and lower half; we 
also see on one side a very broad but thin transverse medullary layer, 
which contracts and at the same time becomes thicker from before, 
backward and outward, and which is expanded to form the lateral 
prolongations: we have on the other side, particularly towards the 
cenire, fasciculi which intercross from before backward, so that the 
ascending and descending prolongations, at leastto some extent, are 
not directly blended with each other, but reciprocally interlace. 

$ 1750. The cerebellum forms most of a ring, which is constituted 
below by the lower part of the annular protuberance, embraces the 
eerebral peduncles, and unites by itsanterior and posterior prolonga- 
tions, with the medulla oblongata, and with the cerebrum. 


Ill. WEIGHT. 
$ 1751. The cerebellum, if separated at the place where its pro- 


medulla oblongata, generally weighs five ounces. Its weight conse- 
quently, is to that of the rest of the encephalon, asl: 8, oras1:7, 
rarely as1: 10, or even as 1: 11.* In the latter case, we must at- 


tribute its excess of weight to the suspended development ofthe ence- 
* phalon, 






Iv. CONSISTENCE, 
$ 1752. The cerebellum has about the same consistence of the 


\ cerebrum, and like this, it is softer than the medulla oblongata, and 
_ —  harder than the spinal marrow. 


BR: ARTICLE THIRD. 
B% CEREBRUM. 


I. EXTERNAL FORM. 


RR: 


Br  _$1753. The cerebrum forms most ofthecephalie portion of the cen- 
treofthenervous system, and occupiesits upper and anterior region. 
Be Considered as a whole, its form is a rounded oblong, and it is for 


the most part eonvex. Its length exceeds its breadth, and particularly 
its height. Its greatest length is six inches, its greatest breadth is 


* Chaussier, loe. eit., p. 77. 


longations enter the annular protuberance, the cerebrum and the . 
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five, and its height is four. Jtis broadest and highest in its centre. 
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It is formed of two lateral and perfectly similar halves, called hemis- 
pheres or lobes (hemispher«, lobi, Chaussier). These two halves are 
separated.at their upper part by a longitudinal fissure ( fissura longitu- 
dinalis), much broader backward than forward; in the former direc- 
tion its breadth is halfan inch, but hardly a line in the latter, They 
are, on the contrary, almost blended with each otber at their middle 
and lower portion. 1 

Each hemisphere is divided into two lobes, (lobi lobuli, Chaussier), 
an anterior and a posterior. The anterior is more than twice as large 
as the posterior. They are separated by a groove more than an inch 
deep, the direction of which is oblique from above downward, and from 
bebind forward; this is called the groove of Sylvius ( fossa Sylvii), 
Reil terms it the valley. This separation exists only below and on 
the side, for the groove does not extend to the upper face. 

The posterior lobe is also frequently divided into two others, terımed 
the middle and posterior lobe. The latter forms that part ofthe cere- 
brum which rests on the tentorium. It cannot be distinguished exter- 
nally from the middle lobe, but is separated from it on its internal face 
by.afissure, the direction of which is obliquely from above downward, 
and from behind forward, and on the lower face by aslight depression. 

In each hemisphere we distinguish an inferior, an external, a 
superior and an internal face. 


I. INFERIOR FACH, 


$1754. The inferior face should be examined first, for we there 
recognize most distiactly, that the cerebrum is directly continuous 
with the medulla oblongata. 

Of the three faces, this is the most irregular, and its central portion 
is entirely separated from the two lateral parts. 


I. MIDDLE REGION. 


I. CEREBRAL PEDUNCLES. 

81755. We first observe from behind forward, directly before the 
anterior edge ofthe annular protuberance, ($ 1733) the cerebral pedun- 
cles, or the crura of the medulla oblongata (crura cerebri mayna, erura 
ad medullam oblongatam). They are two large rounded bodies, about 
eight lines long, which become much larger from before backward, 
seven lines broad posteriorly, ten anteriorly, ten lines high, grooved 
longitudinally, and entirely formed of substance, white externally. 
They diverge from each other behind forward, and are separated at 
their lower part by a very broad and deep groove; this ıs only the 
anterior groove of the spinal marrow, which is deepened by the deve- 
lopment of the peduncles. This part forms above the floor of the 
aqueduct of Sylvius; its lower face is grey, and numerous vessels 
pass through it, the direction of which is from below upward, and 
from without inward. Vicg-d’Azyr* terms it the middle perforated 
substance (substantia perforata media). 


* Loc. cit., p« 545. 
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Near the posterior extremity of these bodies there is generally a 
transverse and slightly projecting band which passes over all their 
lower face, and crosses the longitudinal groove. A’'second posterior 
transverse band is detached from where the anterior and middle pro- 
longations ofthe cerebellumunite, and is directed from behind forward, 
änd from above downward, between the two peduncles, proceeding on 
their lower face, This band is situated directly before the annular 
protuberance, and is often united with it, representing to a certain 
extenta distinct edge. The cerebral peduncles are covered posteriorly 
by the anterior part of the annular protuberance, forward by the root 
ofthe optie nerve, which turns on them from above downward, from 
without inward, and from behind forward. 

$ 1756. The cerebral peduncles are formed externally by a layer of 
white substance about two lines thick. Next comes a rounded and 
elongated layer of blackish substance, which has a semicircular form, 
as has the whole cerebral peduncle, being concave above and convex 
below. Next’comes a third layer, the thickest; this extends upward 
to the surface, and is formed of a mixture of grey and of white sub- 
stance. 

$ 1757. Between the anterior extremities ofthetwo cerebralpedun- 
cles, is abroad triangular surface, which enlarges very much from 
behind forward, and is continuous posteriorly with the middle portion, 
anteriorly with the anterior part of the perforated substance of the 
lower face. The direction of this surface is from behind forward, and 
from above downward at its posterior part, from below upward, and 
from behind forward at its anterior part, which is more perpendieular 
than the other; it forms the floor of the third ventricle. We remark 
from behind forward the mammillary eminences, the infundibulum 
‘with the pituitary gland, the anterior part of the root, andthe decus- 
sation ofthe optic nerve; the rest of it is formed of grey substance. 


II. MAMMILLARY EMINENCES. 


$ 1758. The mammillarıy eminences or pisiform tubercles, (eminen- 
tie medullares, s. candicantes, s. mammillares, Chaussier) are situated 
side by side between the anteriorextremities of the cerebral peduncles; 
they are two hemispherical prominences, formed externally of medul- 
lary substance, and internally of cortical substance, about halfa line 
distant from each other in their whole height, but separated a little 
farther posteriorly. They are the inferior and anterior extremities 
of the fornix. 

When attentively examined, we observe thatthese triangular emi- 
nences are each composed of alarger inner, and a much smaller outer 
half. The anterior and inner faces are straight, the posterior is con- 
vex; the latter is the longest, the inner is much the shortest. The 
two halves of each eminence are very distinetly separated ; the inter- 
nal projects very much ; the outer terminates in a point on the out- 
side of the grey substance, between the mammillary eminence and 
the optic nerve. 
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111, INFUNDIBULUM AND PITUITARY GLAND, 


$ 1759. We find a rounded and conical prolongation between the 
mammillary eminences, called the infundibulum ;* this descends ob- 
liquely forward, and terminates in the pituitary gland or body (hypo- 
physis cerebri, s. glandula pituitaria, Chaussier.)t This is situated in 
the sella-turcica of the sphenoid bone below the düra-mater, which 
covers its upper face, and is closely surrounded on all sides. T’'he 
lower extremity of the infundibulum, is connected with it by a nar- 
row opening in the dura-mater. T'he lower and the upper parts of 
the infundibulum are thicker than its centre. In its first two parts 
it is about a line thick,. It is formed of grey substance. 

The pituitary gland has an oblong rounded form. It is about six 
lines broad, three long, and less than three high; it generally weighs, 
including the infundibulum, eight grains. Itis always formed of an 
anterior and a posterior lobe, which are intimately united. The an- 
terior is very large, and generally twice the size of the other. 

The anterior is bean shaped; the posterior is more rounded, and 
is situated in the posterior and serrated edge of the anterior lobe. 

The pituitary body is generally very hard, but its posterior lobe is 
softer than the anterior. 

The anterior lobe is formed of two substances, an external reddish, 
and an internal which is white, which vary much in their degree of 
colour and their proportional quantity. We rarely find one which is 
homogeneous, We observe on the right and left side, on the limit 
between the two substances, a depression in which those small ducts 
which arise from the external substance terminate. The posterior 
part of this depression forms a. small canal, which converging with 
that of the opposite side, goes towards the centre of the posterior 
eüge of the lobes, and the place where the infundibulum is continu- 
ous with the pituitary body; the two canals unite in this place. 

T'he posterior lobe has uniformly a more or less greyish tint. 

Both lobes are directly attached tothe infundibulum, which always 
descends on the upper face of the pituitary gland to the place where 
they unite, and are surrounded with it by a prolongation of the pia- 
mater. 

The infundibulum is formed of grey substance, a continuation 
of that of the floor of the third ventricle, and it is considerably nar- 
rower in its centre than above and below where it is several lines 


thick. 


* A. Murray, Observationes anatomic@ circa infundihulum cerebri, ossium 

capitis in felu sirucluram alienam partemque nervi intercoslalis cervicalem, 
al, 1772. : a 

I Wenzel, Observations sur le cervelet et sur les diverses parlies du cerveau dans 
les epileptiques, 1811.—Rayer, Observations sur les maladies de ’appendice sus- 
phenoidal du cerveau; in the Archiv. gen. de medecine, t. ii. p. 3 0.—See also 
the extract from Guersent’s case, same journal, v. il. p. 312.—Ward, Case 0 
amaurosis produced by enlargement of the pitwitary gland; in the Lond. med. 


repository, 1823, t. XX. P- 217. 
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Opinions vary in regard to the nature of the infundibulum ; some 
think it entirely hollow; others on the contrary that it is solid; and 
some assert that it is sometimes solid and sometimes hollow. 

Although a canal is not always visible within it, as some writers 
have asserted, particularly the old anatomists, and Murray among the 
moderns, it is sometimes hollow in all its extent, and we can always 
introduce into it air or liquids, pushing them from the pituitary gland 
into the third veütricle; but this is more difhicult, and even fails when 
attempted in the opposite direction from the ventriele towards the 
pituitary gland. T'he infundibulum may serve to transmit into the 
cerebral ventricles, a fluid which is secreted by the pituitary gland. 

Sometimes, but rarely, we find within or on the surface of the 
pituitary gland, a solid and sandy substance (acervulus erebri.)* 


Iv. ROOT AND DECUSSATION OF THE OPTIC NERVE. x 

$ 1760. The larger anterior and inferior part ofthe root of the optie 
nerve, which is the largest, and the decussation of this pair of nerves, 
follow the two bodies, described in the preceding paragraph; these 
parts are situated outwardly on the anterior extremity of the cerebral 
peduncles, inwards and in the centre before the greyish plate which 
forms the inferior wall of the third ventricle, from which the optic 
nerve receives in the angle formed by the union of its anterior with 
its posterior half, filaments which may be regarded as its anterior root. 

When speaking of the optic nerve, we shall give a more detailed 
description of the course and union of its roots. 


V. GREY PLATE OF THE INFERIOR WALL OF THE THIRD VENTRICLE. 


$ 1761. The grey plate (tuber cinereum) of the inferior wall of the. 


third ventricle, is thicker in its posterior than in its anterior half, 


which is extremely thin, so that it tears very easily, merely from its 
weight, when the brain is turned over, and all its sides are not well 
supported. Itis continuous forward with tbe anterior extremity of 
the corpus callosum, where it forms on the surface of the anterior 
commissure a thin expansion, across which we perceive this cord. 


41. LATERAL REGIONS, 


$ 1762. The two lateral regions of the lower face of the cerebrum, 
are much more extensive than the central. Their internal edges 
touch anteriorly and posteriorly where they are separated only by. 
the falx cerebri, while in the centre, there is a space filled by the 
parts we are about to describe. 
This larger part of tbe lower face of the cerebrum, is formed by the 


* Bichat, Anat. descript. 
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lower face of the posterior and of the middle lobe. It presents a 
slight concavity posteriorly in all that part which corresponds to the 
posterior lobe, which is entirely covered by the cerebellum, - Ante- 
riorly it is slightly convex, loose, and terminated bya rounded 
extremity. Its anterior part projects considerably, and forms the 
lowest region ofthe cerebrum. Itextends to the small wings of the 
sphenoid bone, and passes about an inch beyond the central part, 
which terminates by the decussation of the optie nerves. 

. This blunt anterior extremity ofthe middle lobe is loose, and covers 
the inferior extremity of the lateral part of the fissure of Sylvius. 
Behind it, the lower face of the middle lobe forms at first a large 
convex eminence, which rests outwardly on the base of the skull, and 
which covers within, the posterior part‘of the root of the optie nerve, ° 
with which itis united only by a short cellular tissue, and by the pia- 
mater. 

This eminence isthe commencement ofa conical projeetion, which 
contracts from before backward, and marks in this place the transi- 
' tion from the external to the internal face of the cerebrum, and 
forms the posterior part of the inner edge of the middle lobe. The 
upper part of the eminence, the hook, has a direction from within 
outward, and from before backward, and terminates in a blunt ex- 
tremity, which is continuous with the medullary semicircular band. 
The loose and concave edge of which is turned forward, while its 
attached and convex edge looks backward. This band called the 
corpus fimbriatum (t@nia, s. fimbria), enlarges inward and upward. 
When the cerebellum is turned downward and forward, we see very 
elearly tbat it blends with that of the opposite side, and forms the 
posterior part of the fornix. Below, it is a longitudinal band, which 
has the same direction, but is less prominent; this is termed the 
fascia dentata. The latter extends forward alittle farther than the 
preceding, and is covered by the external part of the base of the 
hook. It gradually enlarges from before backward, and presents 
numerous elevations and depressions situated longitudinally one after 
another. ; 

The lower part ofthe internal edge of the lower face of the emi- 
nence which has the same direction, but which projects more, extends 
“ backward, upward, and inward, and is continuous with the posterior 
part of the corpus callosum. Its most internal part, which presents a 
convexity upward and downward, is white and smooth. The grey 
substance is seen where this internal part is continuous with the lower 
face of the cerebrum, and there also its circumvolutions commence, at 
least, unless we consider the fasciata denta as a rudiment, which seems 
more correct, inasmuch as a layer of grey substance, which communi- 
cates with the rest of the cortical substance of the brain, passes from 
each side to the posterior extremity of the corpus callosum on the ori- 
giu ofthis inferior ımedullary layer, and is continuous with the fascia 
dentata. Thecircumvolutions arise imperceptibly in this place from 
the white band which we last described ; and the most internal forms a 
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considerable longitudinal prominence, which is not interrupted by 
transverse strie, or at least by none which are very manifest. 

The lower face of the anterior lobe, which is slightly concave, and 
the internal edge of which descends much lower than the external, 
are situated before the anterior extremity of the middle lobe. The 
internal edges of the two lobes approach each other very much. 

The middle lobe and the anterior lobe are separated by the internal 
part of the entrance of the fissure of Sylvius. This entrance corre- 
sponds entirely tothe lower face. Its most internal part is loose, and 
is continuous with the thin plate situated. before the decussation of 
the eptic nerves; ($ 1761.) it becomes broader from within outward, 
and is perforated with numerous considerable openings, which in- 
crease in diameter from within outward, and give passage to the 
vessels sent off by the origin of the middle cerebra] artery into the 
cerebral substance. This is termed by Vicg-d’Azyr the anterior per- 
Jorated substance (substantia perforata antica),* and by Reil, the 
cribriform plate (lamina cribrosa)t. 

This cribriform plate is formed almost entirely of grey substance. 
It is, however, white internally in its centre, whence arise the lateral 
longitudinal strie of the corpus callosum, which go upward and in- 
ward. It is continuous outward and backward at the inner part of 
the summit of the middle lobe, and farther forward, with a small 
smooth elevation, about half an inch broad, where the white sub- 55 
stance is exposed, and where the anterior and posterior lobes unite, : 
without being separated by a deep fissure. 

The olfactory nerve proceeds at a littledistance in a deep groove, 
along the inner edge of the lower face of the anterior lobe;; its direc- : 
tion is from before backward, from above downward, and from 
without inward, and it is united to the lobe by the pia-mater, which 
extends like a bridge on its upper face. 
 — The extremity of. this longitudinal groove, which is much deeper N: 
than the optie nerve is high, is bounded by a triangular tubercle, 
the olfaclory tubercle ( processus, s. carunculus mammillaris), from Er 
whence the nerve partly arises. We also see a white band proceed. wa 
ing from it; this goes backward, upward, and outward, and termi- 
nates in the fissure of Sylvius, at the union of the anterior and pos- 


- terior lobes, at the point where the white substance becomes visible 
externally, 


II. EXTERNAL FACE, 


$ 1763. The external face is convex, and is most prominent in its 
eentre ou each side upward and downward. It is imperceptibly con- 
finuous with the upper and lower faces, less however with the first 
than with the second, The fissure of Sylvius divides it into an 


* Loc. cil., p. 545. , 
+ Archiv, für die Physiologie, vol. ix. p. 199. 
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anterior and a posterior half. At first view this fissure seems only 
an indentation, the direction of which is obliquely from below 
upward, and from before backward, and is situated at about the cen- 
tre of the lateral face, a little nearer its anterior than its posterior 
extremity, the parietes of which are formed, the inferior by the upper 
face of the anterior part of the middle lobe; the superior, on the 
contrary, by the lower face ofthe middle part of the anterior lobes, 
and we may consider its posterior extremity as the upper limit of the 
external face. An attentive examination, however, soon shows that 
it has much more extent. In fact, at the outer extremity of the an- 
terior cribriform plate, ($ 1762) the commencent of the fissure of 
Sylvius, hitherto single, divides into an anterior and a posterior 
groove. The posterior is that just described. T'he anterior is much 
shorter, goes directly upward, and communicates with the posterior 
extremity of the posterior, by a third groove, which proceeds directly 
from before backward. These three grooves consequently include a 
triangular space, the lower part of which is seen where we separate 
the two parietes of the posterior groove ; but we cannot seeits whole 
extent until we have opened the superior horizontal groove, by 
raising that part of the anterior lobe which forms it anteriorly. We 
then observe that the central part of the anterior lobe, at first con- 
vex, goes from below upward into this middle portion of ihe fissure 
of Sylvius, and thus forms a triangular space called the island of ihe 
‚fissure of Sylvius, then immediately descends again before its larger 
upper part, resting upon it, then describesa right angle to go directly 
outward, for about an inch, and finally joins, also at a right angle, 
the external face of the hemisphere, and particularly of the anterior 
lobe. The lower and horizontal face of this reflected portion of the 
anterior lobe, which may be called the roof of the fissure of Sylvius, 
is situated at the upper face of the anterior and inferior part of the 
middle lobe, so that it entirely conceals the island. 

The latter is about two inches long and an inch and a half high 
forward. It terminates backward in a blunt summit, and curves out- 
ward. We remark on its surface three or four flat ecircumvolutions, 
which diverge and enlarge from below upward; the anterior of these 
are shorter, but broader, perpendicular, and partly also go directlya 
little forward, while the pösterior are longer, narrower, and proceed 
more obliquely backward. Both arise from the right portion, where 
the two lobes join and emanate as from a common centre of irradia- 
tion. 

These eircumvolutions are separated from those of the middle lobe 
by a smooth space about four lines broad;; but they are so intimately 
united anteriorly with those of the anterior lobe, that they seem to be 
the continuation of it. 
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Ill. UPPER FACE, 


















- $ 1764. The upper face is very convex from before backward, in 
which direction it curves uniformly. It is only slightly convex [rom 
without inward. It is the longest face of the brain. 
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IV. INTERNAL FACE, 


TR 


$ 1765. The upper face forms a right angle with the internal, which 
is perpendicular and straight. This latter face is placed against that 
of the opposite side from which it is separated by the falx cerebri. 
When the two internal faces are separated, we see at their base the 
DDper part of the corpus callosum, which unites them in most of their 
ength. 2 
Behind the posterior extremity of the corpus callosum thereis most 
generally, but not constantly,* a deep groove, almost perpendicular, 
which may more properly be regarded as the limit between the pos- 
terior and the middle lobe, inasmuch as it corresponds exactly to the 
commencement of*the posterior horn of the large lateral ventricle, 
and lodges the posterior cerebral artery. 


V. CIRCUMVOLUTIONS AND ANFRACTUOSITIES. 


er 
PEN. PRWERTR 


$ 1766. The upper, the internal, the external, and most of the 
inferior face of the outer surface of the cerebrum, is uneven from 
numerous elevations and depressions there seen. 
The elevations called circumvolutions (gyri), from the curves they 

_ describe, are situated between the depressions termed anfractuosities 

 «(sulei), so that each is included between two grooves. They are x 
covered in every part, outwardly bya layer of grey substance, which 
is at most but a line or a line and half thick. 'They are formed of 
medullary substance, and hence the latter alone determines the form er 
of the surface of the brain. 'The external layer of grey substance is 3 
single in almost every part; and it is almost always divided, only in 5 
a slight extent in theposterior and inferior circumvolutions ofthe inter- 3 
nal face of the hemispheres, by a band of white substance, no an 

external and an internal layer,f so that the structure of this part of 32 

the brain is more complex than the rest. The medullary band is infi- 

nitely thinner than the two grey layers, which together are not thicker 

than a single layer, and of which the internal is sometimes equal to ’ 

thatof the external, and sometimes also greater or less than it. How- : 

ever constant may be this arrangement in this place, we have never ie 

found it elsewhere, except in the cornu Ammonis. = 


* Semmerring, De hasi encephali, tab. iii. 
+ Vieq-d’Azyr, in the Mem. de Paris, 178], p. 506. 
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The circumvolutions have a rounded surface, and are situated 
directly at the side of one another, so that the prominences of one cor- 
respond to the depressions of another, altbough where the angles are 
very re-entering, the prominent part of an adjacent eircumvolution 
does not perfectly fillthem; whence, in many places, particularly in 
those where large curves are observed, triangular spaces exist, which 
areincluded between two circumvolutions. But even inthese places, 
the latter approach or touch at the bottom of the anfractuosities. 

These circumvolutions vary much in the manner in which they are 
continuous with one another. 

Their height and breadth are not uniform in every part; the latter 
generally being some lines greater. They are usually a little more 
than an inch high, and a little less than an inch broad. 

We generally observe in the places where they are broadest, a 
greater or less depression, which has most commonly, but not always, 
the direction of the length of the circumvolution, and the depth of 
which is usually proportioned to the breadth of the latter. This 
groove evidently marks the division of the circumyolution into two. 
It is more rare to see analogous depressions extending transversely 
from one edge to the other. 

These eircumvolutions are not perfectly similar either in different 
subjects, or in the two hemispheres of the same cerebrum : they differ, 
on the contrary, very much, which circumstance may be considered _ 
as a character peculiar to the cerebrum of man, since as Vieg-d’Azyr 
has already remarked,* the cerebrum of the other mammalia, is 
much more symmetrical. Those on the lower face are much more 
symmetrical, and more constant than the lateral and the superior. 
The former are mostly longitudinal, the others have every direction. 
The anterior and the posterior are generally smaller than the middle, 

$ 1766. After describing the parts of the surface of the cerebrum 
of the brain, which are observed without any derangement of this 
viscus, and which may consequently be called the exiernal, we pro- 
ceed to describe, in the same order, those which are seen after par- 
tially or wholly raising the preceding, according to the situation 
which they occupy, without having any regard at present to their 
connections with each other, or with the whole cerebral mass. 


I. /TUBERCULA QUADRIGEMINA, 


$ 1767. The tubercular quadrigemina (eminentia quadrigemina, s. 
bigemina, s. nates et testes), form a square mass, situated forward and 
laterally between the posterior extremities of the optic beds, below 
the pineal gland and the posterior commissure, before the cerebellum, 
and above the cerebral peduncles. This mass is oblique from above 
downward, and from before backward; it is about nine lines long, 


* Mem. de Paris, 1783, p. 512.—This subject has been more fully treated by 
Wenzel, loc. eit., p. 23. 
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nd tenortwelve broad, and weighs half adrachm. It is composed of 
two pairs of rounded eminences, situated one after another from before 
backward. The anterior eminences are usually the largest, and about 
one line broad. They are called the nates, the posterior and the testes 
cerebri. The relation of the eight of the whole mass is to that of the 
whole cerebrum as 1: 576. The four eminences are separated by a 
crucial depression. The anterior are usually more gray than the pos- 
terior; this difference of colour is rarely as evident in the cerebrum of 
man, as in that of several animals, particularly the ruminatia. 

“The eminences are of a greyish red internally, and are surrounded 
with a very thin medullary layer, so that the reddish tint they pre- 
sent, depends upon the colour of the grey substance appearing 
through the external envelop. The layer on which they are placed, 
is of a much deeper grey, and is continuous with the grey sub- 
stance of the cerebral peduncles. 

A considerable medullary band proceeds from the anterior ex- 
tremity ofthe anterior eminences; this goes forward towards the tu- 
bercle, which terminates posteriorly the inner face of the optic bed: 
a second band also extends either directly to the optic nerve, or to the 
internal corpus geniculatum, or even in part to the external. Ano- 
ther, which is still larger and longer, is detached from the posterior 
eminences: this goes to the rounded prominence of the lower extre- 
mity of the posterior face, that is, to the external corpus geniculatum. 

The tubercula quadrigemina, cover the upper part of the cerebral 
peduncles. They form an arch extended over a small space called 
the aqueduct of Sylvius (aqueductus Sylvi), which establishes a com- 
munication between the fourth and the third ventricle. 

In the bottom and on the sides of this aqueduct, we remark lon- 
gitudinal depressions, to which we shall return when describing the 
cerebral ventricles. j : 

- A narrow, prominent, medullary band, descends between the two 
posterior eminences from about the centre: this is situated exactly 
on the median line, and terminates in the large cerebral valve. 


II. PINEAL GLAND. 


$ 1769. The pineal gland, conarium, Ch. (Gl. pinealis, conarium), 
is an oblong rounded body, much broader from right to left than from 
before backward, solid, blunt at the extremity, of a very deep grey, 
sometimes of a reddish colour, from three to four lines long, two to 
three broad, two thick, and weighing three grains, which always exists 
inthecerebrum, and which, probably, has not been found, owing toa 
superficial examination forit. This body is turned from before back- 
ward, and is attached anteriorly by its base by two thin medullary 
cords, which diverge from behind forward to the thalami optici, be- 
tween which it is situated at their posterior part, but some lines dis- 
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tant from them on each side. It entirely covers the centre of the up- 
per face of the anterior tubercula quadrigemina. Posteriorly, ame- 
dullary layer is detached from its base, which first goes forward, also 
blends with the upper face of the thalami optici, then immediately 
curves backward and goes to the point where the anterior pair of the 


“ tubereula quadrigemina unite. This is termed the posterior small 


cerebral commissure, which is thinner at its anterior than at its poste- 


rior part, the first of which sometimes sends to the pinealgland, fila- 


ments similar to nerves, while the second’always presents {ransverse 
grooves, which soon disappear on each side. The pineal gland al- 
ways discloses at its posterior part, a small cavity, which varies in 
size; its orificeisturned toward the middle cerebral ventricle, and the 
internal face of which is sometimes very manifestly lined by a me- 
dullary layer. This cavity is rarely closed in all parts, and its pa- 
rieties are also proportionally very thick. The variations in its ca- 
pacity depend neither on the age nor on any other constant condi- 
tion. It is more consistent than the grey substance generally. 

Before this gland, at its circumference, in its cavity, or finally in 
its substance, and sometimes in all these points at the same time, we 
find a yellowish substance, which is rarely abundant, but semi-trans- 
parent, brilliant, hard, and formed of grains apparently irregular, 
but which are in fact rounded, and the diameter of which does not 
exceed half a line. (Acervulus cerebri, s. glandul& pineales).* 

With some rare exceptions,t this hard substance is constantly 
found after the seventh year according to Wenzel,f and sometimes 


at least after the sixth, according to our observations. Before this 


period we find in its place a more viscous mass, which is not more 
unfrequently found at an advanced age, and which then sometimes 
even co-exists with the concretions. 

“In young men the concretions of the pineal gland are usually 
found only around the organ and in its cavity, while in old men it 
also exists in its substance, or even only in the latter. 

Their colour is not always perfectlythe same; generally they have 
a brighter tint in youth and in advanced age, than during the other 
periods of life We however observe in this respect, differences 
which do not depend on the age. The larger calculi are usually 
darker than those which are small. 

In regard to the proportional quantity of these concretions, it is 
least in youth and in advanced age. In this respect, however, we 
observe differences which cannot be referred to a determinate cause. 
The number of the concretions, also, has no direct ratio with the 


size of the pineal gland. 


* Semmerring, De acervulo cerebri, Mayence, 1785, ed. ii., in Ludwig, Opp. 
neurol., vol. ii. p. 322. : 
+ We have never known it to be deficient. Wenzel has observed its absence 


only six times in one hundred cases, (p. 156). 
+ Loc. cit. p. 135. . 
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These concretions and the mass which they form, are united with 
each other, and with the adjacent parts, by a dense cellular tissue, 
and by an envelope like a sack. 'IThe mass is composed not only of 
a certain number of smaller masses, but each of these latter are 
formed of several caleuli, which are all perfectly round. 

-Exposed to the air, these concretions become dry, opaque, and 
whitish. They seem entirely, or almost entirely, similar to the 
bones in their chemical composition. * 

The calculi of the pineal gland, are not a pathological appearance 
and the cause or the effect of the diseases of the mind,f as Morgag- 
ni,f Gum,) and Greding, || assert, because they are found in very 
small quantity in four individuals who were fools.T Although they 
are not unfrequently less abundant than usual, when there is no de- 


tal derangement, is curious, inasmuch as the fewness of these concre- 
tions in young and in old men, seems to lead to something analogous. 


III. CORPUS CALLOSUM. 


$ 1770. The corpus callosum, mesolobe, Ch. (corpus callosum, trabs 
cerebri commissura cerebri magna), ** is situated between the two 
hemispheres and unites them. 

It is nearer their anterior than their posterior extremity, and oc- 
cupies about the second and third anterior fifths of the length of the 
cerebrum, considering the length to be divided from before backward 
into five equal parts. It is, however, a little longer than two fifths. 

It is about three inches long and eight lines broad. It gradually 
enlarges from before backward, but again contracts a little nearer 
its posterior extremity. In most of its length, excepting the middle, 
it is covered by the lower part of the internal wall of the hemispheres, 
which advances on it, whence a deep impression, in form of cul-de- 
sac, is formed on each side, somewhat analogous to the lateral cavi- 
ties of the larynx. Its mean thickness is about three lines. 

It is uninterruptedly continuous on both sides, with the substance 
ofthe hemispheres, and there is no need of recurring to any artifi- 
cial means to discover that it is formed of transverse medullary 
fibres, blended with greyish substance. 

The anterior extremity of its upper face is convex, and the poste- 


* Gordon, Zoe. eit., p. 135.—Pfuff, who has analyzed these concretions, found 
them composed of animal matter, and of much hosphäte oflime, and a little of 
the carbonate. See Deutsches Archiv. für die Physiologie, vol. iii, p- 170. 

+ J. F. Meckel, Mem. de Berlin, 1754, p. 92.—Rederer, De cerebro, Gottin- 
gen, 1758.—Morgagni, De caus. et sed., ep. Ixi. a. 3, 4.—Semmerring, loc cit, 
IM ; net K a v. I 
ri e lapillis glandula pinealis in quingue mente alien., Leipsic, 1753. 
= j Advers Med., vol. in 1.022; ar ‘ I 

I a ef cit., p: u 

eil, Sur le systeme et l’organisation du corps calleuw; In the N 
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rior is concave, an arrangement which undoubtedly depends on the se- 
paration ofthe two hemispheres from each otherfrom before back ward. 

The posterior edge is broader than the anterior. 

On its upper face there is a superficial depression which extends 
through all its length, and corresponds exactly to the median line. 
Along this depression there is on each side a slight elevation, called 
the raphe, or the external suture of the corpus callosum (raphe, s. su- 
tura externa corporis callosi), The raphe is not formed solely by the 
artery of the corpus callosum, but it is a sort of cicatrix, produced 
by the mutual adhesion of the two hemispheres. 

Independent of this depression, we also remark on the upper face 
of the corpus callosum, two longitudinal strie, generally broader, 
which proceed on each side parallel to each other, although not per- 
fectly symmetrical; these are called the lateral longitudinal strie 
(strie longitudinalis laterales) Reil terms them covered bands, be- 
cause they are situated below the part of the hemispheres which 
projects inward, and which almost entirely covers the lateral part of 
the corpus callosum. R 

Transverse fibres exist also on each side, on this upper face: they 
BT the median line, and are continuous with those of the hemis- 

eres. 

5 We also observe transverse eleyations on the lower face; but the 
latter resemble still more the fasciculi, separated from each other 


by superficial digressions. They arise from the inferior face of the _ 


corpus callosum, being concave and less extensive than the superior. 
In fact, the transverse fibres extend through all the thickness of 
the corpus callosum. 

These fibres are not transverse at the anterior and posterior ex- 
tremities of the corpus callosum: they there have a direction from 
before backward, and from without inward in the first, from behind 
forward and from without inward in the second, so that they converge. 

The corpus callosum is curved at each of its extremities. It is 
inflected from before backward, and from above downward at its an- 
terior extremity, from behind forward, and also from above down- 
ward at its posterior extremity. Reil termed the anterior curve the 
knee, and its extremitythe beak, the posterior the glove.. These two 
curves connect the upper and lower faces of the corpus callosum. 

The latter is much more complex than the other. After leaving 
the knee, it descends from before backward, extends to the anterior 
commissure, reascends from behind forward, is parallel to the upper 
face, again proceeds forward, then a third time backward, and is 
finally continuous with the upper face, after giving origin to the glove. 

This lower face is loose only at its anterior and its posterior part, 
forward from the knee to the anterior commissure, backward to its 
union with the arch; every where else it is uninterruptedly contin- 
uous with the septum lucidum. 

The commencement of the lower face from the knee to the ante- 
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rior commissure, gradually becomes more and more narrow. From 
the knee to its centre, the upper raphe and the longitudinal lateral 
striee are very distinct. But the raphes disappear in this place, the 
strie approach each other still nearer from before backward, but do 
not touch; and at the same time the lower face is grooved from the 
extremity of the superior raphe to Ihe commissure, where it termi- 
nates by a small depression in form of cul-de-sac; consequently the 
two lateral halves of the corpus callosum are, in this place, less broad, 
and less flat, and have the form of a straight layer; but their inter- 
nal faces are inclined one towards another, whence comes the longi- 
tudinal groove which we have mentioned. 

Hence, also, the part of the corpus callosum, eovered by the hemi- 
spheres, becomes narrower from before backward, after leaving the 
knee, so that the most posterior part is entirely disengaged, and it is 
directly continuous with the ascending internal face of the anterior 
lobes of the cerebrum.‘ Hence, also, the lateral longitudinal strie 
are entirely loose in this place. 'They are directed backward, down- 
ward, and outward, and proceed below and before the anterior com- 
missure, between it and the decussation of the optic nerves. At the 
posterior extremity of the lower face of the posterior lobe, they unite 
to the cribriform plate or anterior perforated substance of the lower 
face ofthe cerebrum, so that in this place the corpus callosum is con- 
tinuous, through them, with the lower face of the anterior and the 
middle lobes; although we cannot term the lateral longitudinal strie 
the peduncles of the corpus callosum, as has been done by Vicqg-d’Azyr. 

Posteriorly the corpus callosum is also reflected on itself from 
above downward, and from behind forward. As the superior face of 
this reflected portion is adapted to the lower face of the straight 
‚Portion, it forms what Reil has termed the glove. 

The septum lucidum is attached to all the rest of the lower face of 
the corpus callosum, which may be called its internal portion, in op- 
position to the upper and loose part of the inferior, considering the 
latter as external. 

The corpus callosum is continuous at is posterior extremity in the 
posterior an descending horn of the lateral ventricles, partly with 
the roof of these cavities, partly with the medullary covering of the 
eminences they enclose, the pes hippocampi minor and the cornu 
ammonis, which will be described hereafter. 


BE - IV. SEPTUM LUCIDUM. 


$ 1771. The middle and anterior region of the part of the cere- 
brum which exteuds from before backward ou the median line, forms 
the septum lucidum,* septum median, Ch, (Septum pellueidum, s. 
lucidum),t This septum, which is extended vertically between the 


* A veryimproper term, for the septum is but slightly, or even not at all 
transparent. 

f Meckel, Obs. sıtr la gland an sur la cloison transparente, $c. in the 
em, de Berlin, 1765, p. 91—102. 
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corpus callosum and the fornix is triangular. Its height and thick- 
ness are much greater anteriorly than posteriorly. It is continuous 
upward and forward with the anterior, horizontal, and reflected por- 
tion of the corpus callosum ; posteriorly, but only to a slight extent, 
with the anterior portion of the fornix, and forms the larger anterior 
part of the common internal wall of the lateral ventricles. 

It is composed of two layers, directly adapted one to another, but 
they are not fused together. Each of these layers is formed in turn 
of an external thin and medullary stratum, and an internal thicker 
and grey stratum, the former of which is continuous with the me- 
dullary substance of the corpus callosum, and of the fornix. The 
medullary layer is lined by a very delicate membrane, which is de- 
monstrated with peculiar facility, when there is an accumulation of 
serum in the space between the two layers.* 

The space between the two layers is the ventricle of the septum, 
called also the fossa of Sylvius, the sinus of the median septum, Ch. 
(ventriculus septi), which is usually termed the ifth ventricle, and 
which Wenzel has called the irst ventriele. This space does not 
every where present the same form or the same volume; but generally 
it is more spacious, and particularly broader in proportion, in the 
early periods of life, than afterward. Its breadth anteriorly is three or 
four twelfths of a line ina full grown fotus. It is usually about an 
inch and half long in the adult. It isalways narrower in its centre, 
while at the anterior and the posterior extremity, it terminates in a 
triangular fossa, the angles of which are turned one towards the other. 

Opinions are divided on the question, whether this ventricle is 
entirely separated from the others, or if it communicates with them, 
whether the communication be constant or simply accidental. Opi- 
nions differ also in regard to the position of this opening. 

The ventricle of the septum is generally considered as a perfectly 
closed cavity. Our dissections have demonstrated that in the normal 
state it is always closed in subjects who are perfectly developed: it 


however much exceeds the limits generally assigned to it anteriorly; 


for a canal which is at first rather broad but which gradually con- 
tracts, and finally becomes very narrow, extends from its anterior 
part downward and backward, towards the third ventricle, to near 
the space between the anterior pillars of the fornix and the anterior 
commissure. We, however, cannot generally observe the orifice of 
this duct, although a communication between the third ventricle and 
that of the septum sometimes exists exactly in this place. 4 


* Sabatier, loc. cit., p. 433.—Meckel, loc. eit. p. 96.—Wenzel, Prodr., p. 7.— 
Vingtrinier, Cas remarkable d’hydropisie de la cavite du seplum lucidum, ‚00% 
cavile de Sylvius, chez une jeune fille idiote ; in the Revue medicale, vol. viii. 


"+ Tarin, Anthropotomie, Paris, 1750, vol. i. p. 232. This septum sometimes 
opens by the small fissure which separates the two cords of the anterior pillar into 
the lateral ventricles. 
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V. FORNIX, 


$1772. The fornix, trigona cerebral, Ch. (fornix) forms tlıe lower 
part of the upper and anterior wall of the third ventricle, It is unin- 
terruptedly continuous upward and backward with the corpus callo- 
sum, forward in most of its length with the septum. The upper and 
attached edge is convex; the loweris concave and rests-on the inter- 
nal part of the upper face of the thalami optici, which it almost en- 
tirely covers, and is directed from behind forward, and from above 
downward. Posteriorly, the fornix is continuous by its posterior 
extremity with the corpus callosum. Externally, but first becoming 
broader, it joins uninterruptedly the manifestly fibrous envelop of the 
cornu ammonis, then unites directly forward with the corpus fimbria- 
tum. The posterior part of the fornix presents oblique and transverse 
strie in its centre, and has been termed, very improperly, the /yre, 
(lyra, s. psalterium), since, as Sabatier has already remarked, the 


Greek word LaAAıs does not mean alyre but an arch ; hencetoothe _ 


term xauapıwy also applied to this part. The origin of the corpus 
fimbriatum, and the white envelop of {he pes hippocampi, are called 
also the posterior pillars of the forniv. We may consider the centre 
of this latter as its body. Anteriorly, the fornix descends directly 
behind the anterior commissure, then turns backward, and penetrates 
before and below the optic thalamus of its side, in the floor of the 
fourth ventricle, where it seems to disappear. 

The portion of the fornix between its posterior extremity, and some 
lines beyond the anterior commissure, is flattened from above down- 
ward, and is single. After leaving this point, the fornix becomes 
eylindrical, and gradually divides into two lateral cords which diverge 
from above downward, and arecalled its anterior pillars (crura fornieis 
anteriora), so that the anterior commissure which passes before them, 
is very evident in the interval between them. Each of there cords 
then glides below the optie bed of its side, in the floor of the fourth 
ventricle, directly above the decussation of the optic nerves. There, 
surrounded entirely by grey substance, it goes, first outward, then 
again inward, so that it describes an arch very convex outwardiy, 
whence opposite the union of the optic nerves, strie descend into the 
decussation, where they may be easily followed, and it finally termi- 
nates in the grey substance of the mammillary eminences. We may 
then consider these latter as making part of the fornix, and Santorini 
is perfectly right* in terming them thıe bulbs of the fornix (bulbi for- 
nicis). The fornix, however, does not terminate in this place ; for a 
considerable medullary cord detaches itself from the mammillary 
eminences; this proceeds within the optic bed, directly behind its 
internal face, covered in all parts by grey substance, enlarges above 
and expandsin afan. The mammillary eminences also give off a third 
imedullary cord, which proceeds, at least in great part, nearer the sur- 


%* Obs. anat., vol.iii. c. 2, 
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face, on the inner face ofthe optie bed, goes farther forward, and divides 
into an anterior and a posterior fasciculus: the posterior follows from 
before backward the upper edge of the inner face of the optie bed, 
and is continuous with the peduncle ofthe gineal gland; the ante- 
rior goes outward and is continuous with the semi-ceircular band, 
between the corpus striatum and the optic bed. Finally, the mam- 
millary eminences also send backward and outward a thick medul- 
lary cord, which is covered by the roof of the optie nerve, and goes 
to the optic bed. 

Thus the fornix represents a very complex chain, which unites the 
two hemispheres in several parts, and which also establishes a com- 
munication between the anterior and the posterior parts of each hemi- 
sphere. 


VI. THALAMI OPTICI. 


$ 1773. The thalami optici, or the posterior cerebral ganglions, the 
optic beds (ganglia postica, Gall, corpora striata posteriora et superna, 
Vieussens; ihalami s. culliculi nervorum opticorum), are two greyish, 
elongated, rounded bodies, which converge from behind forward, and 
from without inward, and are situated before the tubercula quadrige- 
mina, enyelop the anterior ends ofthe cerebral peduncles in most of 
their extent, especially upward and inward, so as to leave loose only a 
small part of them outward and downward, if we except the root of the 
optic.nerve; but if we include thisroot, the cerebral peduncle is sur- 
rounded in this place by a complete ring, of which the optic bed is 
the commencement, and the union of the roots ofthe optie nerves the 
termination. These bodies are'about an inch and.a half long, nine 
or ten lines high, and from eight to ten broad. They weigh nearly 
four drachms, so that'their weight is to that of the rest of the cere- 
brum, about as 1: 36. i : 

Their upper face is convex. We there remark a longitudinal pro- 
jeetion, the direction of which is from before backward, and which 
is most prominent at its anterior part, and which imperceptibly 
disappears posteriorly. The most prominent part of this projection 
is the extremity of a large medullary fasciculus, which comes from 
the mammillary eminences, and expands superiorly like a fan. 

The internal face is slightly convex, and almost straight at its 
anterior part, which is the most extensive, 

It is continuous with the upper at an almost right angle. At the 
anterior part ofits union with this latter, we observe a white medullary 
band about one line and a halfbroad. The bandsofthe two sides which 
are inflected to go to meet each other, unite on the median line, where 
they become the peduncles of the pineal gland, then go backward 
towards the mammillary eminences, slightly concealed forward and 
downuward by the inner face of the optie bed. 

Behind the posterior extremity of this medullary band, the internal 
wall is slightly convex, and terminatesfinally ina rounded prominence, 
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The optic beds are not united by the nervous substance at their 
upper part, nor in those subjects which are perfectly developed, nor 
even at the early periods of life,* although Vieussens,f Santorini,f 
Morgagni,$ Winslow,|| and Gunz,! have asserted the contrary. They 
are connected in this place only by the pia-mater, which passes from 
one to the other. But their internal faces adhere anteriorly for the 
extent of three or four lines, by a small rounded cord, about a line 
broad, and formed of grey substance, called the commissura mollis. Very 
rarely the commissura mollis,** does not exist;ff hitherto we have 
known it to be deficient only three times, nor is it common to find 
two situated one above the other.ff 

Below there is no continuity of substance between the thalamı 
optici. These two bodjes are not united, except by the medium of 
the floor of the middle cerebral ventricle. 

The external face is convex, and intimately united to the corpus 
striatum, but in such a manner, however, that we everywhere observe 
between the two eminences, medullary substance, which is the con- 
tinuation ofthe cerebral peduncles. T'he posterior face is also convex, 
and always evidently divided into three rounded tubercles arranged in 
a triangle, and situated, one, the posterior (tuberculum ganglii postiei 
‚posterius, s, posterius superius), upward and backward ; the second, the 
internal corpus geniculatum (corpus geniculatum internum, s. tubercu- 
lum posticum medium), downward and inward: finally the third, the 
external corpus geniculatum (corpus geniculatum externum, s. tubercu- 
lum posticum inferius, s. externus,) stilllower and externally. 

The posterior tubercle is always larger than the two corpora geni- 
culata, but more connected than they with the substance of the pos- 
terior cerebral ganglion. 

The two corpora geniculata are sometimes equalin size, but usually 
the internal is larger. Their form is Bounded: 

Both are directly connected with the tubercula quadrigemina by 
medullary bands, which are sometimes blended, but are usually distinet 
and separate from each other. The medullary band of the posterior 
tubercula quadrigemina, goes to the external corpus geniculatum, and 
that ofthe anterior to the internal corpus geniculatum. The first is 
much more constant and stronger than the second. 

The two corpora geniculata are composed only of medullary sub- 


* At least we have always observed this. Sabatier has made the same remark, 
(Anat., vol. iii. p. 437.) 

+ Neurogr.,].i. c. ii. 

+ Obs. anat., c. iii. $ 7. 

5 Advers. anat., ]. vi. c.Xx. 

I Eap. anat.,1. iv. p. 63. 

“ Prolusio de cer&hro’ ii. Leipsic, 1750, p. xi. 

** Morgagni and Gunz claim the honour of its discovery. 

tt Wenzel has known it to be deficient five times out of sixty-six, (De cerebs 
p, 129.) Gordon (p.98) has always found it, and Sabatier almost always (p. 437). 
a d’Azyr, p. 527.—Wenzel, Prodr. p. 15.—We also have observed this 


* 
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stance externally. Internally they are formed by a mixture of wbite 
and of grey substance. 

They are continuous downward with the root of the optic nerve. 

The upper and posterior face of the optic bed, is covered with a 
thin layer of white substance ; the internal of grey. Internally they 
present a mixture of white and of grey substance. Beside the medul- 
lary fasciculi from the tubercula quadrig@mina, and which partly 
remainin the substance ofthe ganglion, partly also blend in its surface 
with the pineal gland, this body is formed of several superimposed 
layers, the rays of which are directed from within outward, unite in 
the substance ofthe cerebral peduncle, and intimately interlace with it. 


VII. CORPORA STRIATA. 


$ 1774. The siriated bodies, beds of the ethmoidal nerves, Ch., an- 
terior cerebral ganglions, Gall, (corpora striata, corpora striata antıca 
inferiora, ganglia cerebri magna antica),* are two elongated, rounded 
and flat bodies, formed almost entirely of a substance very grey ex- 
externally, which occupy most of the lateral ventricles and the lower 
part of the anterior lobes. They are usually about two inches and a 
half long, and their greatest height is about one half of it. They are 
from eight to nine lines thick, and are highest and thickest anteriorly; 
they gradually become thinner and lower posteriorly. The mean 
weight of each is about five drachms, and is to that of the optic bed as 
9:4. The weight and proportional size of these two eminences are, 
however, not always the same, as has been determined by Vicq- 
d’Azyr and Gordon, with whose observations our own agree. Their 
weight is to that of the whole cerebrum as 1: 29. “ Their greatest 
diameter is from before backward, and from within outward. They 
are nearly four.lines distant from each other forward, and about two 
inches posteriorly; because posteriorly the thalami optici and the 
tubercula quadrigemina exist between them, while anteriorly they are 
separated only by the septum, and the anterior part of the fornix. 

Their upper and their internal portions are loose and unattached to 
a considerable extent; this forms the floor, and the outer wall of the 
anterior horn of the large cerebral ventricle, has a conical form, is 
gradually elongated from before backward, where it is pointed, and 
describes in its centre a considerable curye, the direction of which is 
from before backward. After leaving the external edge of this loose 
part, the medullary substance is reflected from below upward at an 
acute angle, and forms the lateral and upper walls ofthe large cerebral 
ventricle. When cut from within outward, proceeding from this edge, 
we arrive only into the medullary substance of the hemispheres, out if 
the ineision is made downward and a little outward, we come to the 


- 


we 
* Magendie, Note sur les fonctions des N sitries et des tubercules quadria 
meaur; in the Journ. de phys., vol. iii. p. 376. 
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outer face of the corpus striatum, which makes an obtuse angle with 
the superior. This external face extends to near the entrance and the 
island of the fissure-of Sylvius, from which it is only a few lines dis- 
tant. Its upper partis straight, and formed from behind backward by a 
layer of medullary substance about four lines broad. The lower is 
convex in almost all its extent, composed of grey substance, and but 
loosely connected with the medullary substance ofthe posterior part of 
the anterior lobe, in the midst of which itis imbedded, so thatthe cor- 
pus striatum can easily be detached from this latter. Only the pos- 
terior part of the lower half ofthe external face is also straight and 
medullary, because the white band we have mentioned is reflected 
downward and forward; but at its most posterior partit again becomes 
grey, and herethe grey substance, which is visible externally above, 
forms a tail, which is inflected downward and forward in the same 
direction asthe medullary substance, but does not, however, extend to 
the anterior large half of the external grey face. 

The grey substance of the corpus striatum seems then to be 
divided externally by a considerable layer of medullary substance, 
into an internal and upper half, and an external and lower. 

The inferior face of this body is narrow and rounded. It is imper 
ceptibly continuous with the internal and the external. Below it is 
blended with the medullary substance of the hemispheres, which gives 
it a whitish grey tint. 

The lower part of the internal faceis convex, and closely envelops 
the external face of the optic bed. 

Horizontal, vertical, and oblique ineisions make us acquainted 
with the essential characters of the structure of the corpora striata. 
They demonstrate that these bodies are composed of three substances, 
one a deep grey, the second a light grey, and a third medullary, 
which form several alternate layers. 

All these layers describe arches, the convex edges of which are 
turned upward, and the Mhncave edges downward. 


The medullary substance proceeds from behind forward, and from. 


below upward, from the cerebral peduncle and the optic bed to the 
middle of the grey substance. At its entrance, which corresponds to 
the posterior extremity of the lower face of the corpus striatum, it ex- 
tends its whole height; but it soon divides into several fissures and 
superimposed layers, which are generally three in number, which go 
forward ; the lower two of these are much narrower and shorter 
than the upper. The latter, which also extends farther forward than 
the other two, does not proceed except to the upper and posterior part 
of the loose face of the corpus striatum, while forward and downward 
it is entirely enveloped by the grey substance which forms its anterior 
extremity. Atthe same time its breadth diminishes forward and down- 
ward, and it is interrupted by some grey substange both from before 
backward and from above downward, so that it isMivided below into 
several layers of small white rays, some of which occur also between 
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the third and second layer. This white substance, however, pene- 
tratesfrom behind forward, and from below upward, through the grey, 
and is continuous in every direction with the medullary substance of 
the hemispheres. 

The light grey substance forms the middle and lower part of the 
corpus striatum ; itis situated between the inferior and the first medul- 
lary layers, and likewise between this and the second, which it much 
exceeds in thickness. It occupies the smallest part of the corpus 
striatum. 

Most of this body is formed of a deep grey substance, which is abun- 
dant, particularly above, where it occupies the space between the 
second and third medullary layer, and forms the loose part ofthe cor- 
pus striatum, situated above and before this space. 

The corpus striatum is then formed by alternate layers of white and _ 
grey substance; allthese layers are conical. Those of grey substance 
'bulge forward, and those of white substance backward. Allterminate 
in a point at the opposite extremity, and interlace with each other. 

The light grey substance which forms the middle and lower part 
seems to be formed by an imperfect separation of white and grey sub- 
stance; for the two lower layers of white substance are not so pure 
a white as the upper, which are contrasted with a deep grey sub- 
stance. 

The best method of becoming acquainted with tbe structure of the 
corpus striatum, is to cut and scrape its posterior and inferior part, and 
follow the medullary substance of the cerebral peduncle within it, 
The cerebral peduncle enters it from below upward, and from behind 
forward, and the medullary substance, with which itis continuous, is 
enveloped directly downward, inward, and outward, by the grey sub- 
stance; the corpus striatum is interrupted by this only in asmall 
portion of its posterior extremity. 

The medullary substance of the cerebral peduncle disappears at the 
posterior extremity of the corpus striatum, like the branches of a fan, 
in the form of fasciculi, which penetrate ihe grey substance in all parts, 

, enlarge from before backward, and become thin from within outward. 
It sends outward and inward numerous radiating and pointed pro- 
longations which expand in the grey substance, but do not extend to 
the circumference. 

The grey substance of the corpus striatum is then divided in its 
whole extent bythe white, which is continuous with the cerebral pe- 
duncle, into two parts, an external and an internal, which are blended 
together below, but not above. The white band of its upper face is 
the anterior edge of the medullary expansion which passes through it; 
and the commencement of the medullary substance of the hemisphere 
formed by the white substance which passes through the middle of 
the corpus striatug. h i i 

Astbe medullary substance gives off in its course expansions which 
radiate in every direction, the corpus striatum ought necessarily to 
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present internally the appearance described adove, when cut trans- 
versely and longitudinally; so that it much resembles the cerebellum, 
from which also the medullary substance disappears in thin layers, 
only there the grey substance which covers the latter, instead of having 
the same form, merely appears as alayer which is expanded uniformly 
oyer its surface. 


VIII, TCENIA SEMICIRCULARIS, 


$1775. In the groove between the upper faces of the corpus 
striatum and the optic bed, isa narrow and prominent band, called the 
toenia semicircularis (stria cornea, S. terminalis, s. tenia striata, S. 
geminum centrum semicirculare). This band is a little more than a 
line broad and is slightly prominent; it commences before the foramen 
«of Monro, near the anterior pillar of the fornis, with which itis always 
connected. It rarely terminates at the posterior extremity of the 
corpus striatum: it generally curves downward and outward, and 
disappears near the end of the roof of the descending horn of the 
lateral ventricle, where it communicates with the summit of the 
corpus fimbriatum in the descending horn of the great ventricle, and 
the most external fibres of the corpus fimbriatum and of theanterior 
commissure. i 
This band projects but slightly in the early periods of life: is 
whitish, and formed of longitudinal fibres, which raise in this place 
the inner membrane of the ventricle. It afterwards becomes, parti- 
eularly on its inside, more prominent and brownish, and there is 
deposited on the surface of the medullary fibres primarily existing, 
and which alone form it atthe commencement, a more or less brownish 
layer, which is hard and solid, whence it is called the Zamina cornea. 
This change ensues as the subject grows older, or cephalic affections 
exist; so that it is not essential to the organization of the band. Tarin 
eonsiders this substance as of a peculiar nature.* Vicgq-d’Azyr 
regards it as the common grey substance.+ Wenzel has attended 
particularly to its formation, and considers it as formed by an 
effusion of fibrin, and as it is developed, the adjacent membrane of 
the ventricles also thickens, and the number of the glands of Pacchioni 
increase,f 


IX, ANTERIOR COMMISSURE. 


$ 1776. The anterior (commissure commissura anterior, s. magna,)$ is 
a transverse, rounded, medullary fasciculus, which is slightly flattened 
from above downwaıd, and is little thicker than the optic nerve: it 
is enclosed in a sheathe formed from the pia-mater, and is situated 
directly in front of the anterior peduncles of the fornix. Its anterior 
part is loose and exposed, but on the right and left the cord pene- 


* Advers. anat. 1750, p. 2. 
+ Zoe. cit.,p. 430. 


+ Loc. cit,, b; 82, 
$ Reil. Archiv, für die Physiologie, vol. xi., P- 89, 
VoL. I, r 
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trates into the lower and anterior part of the corpus striatum; is a 
little broader, becoming also gradually thinner; goes outward, then 
backward, and a little downward, and thus describes an arch which 
is convex forward. This arch passes through the substance of the 
corpus.striatum, but does not blend with it, and is situated in a 
special canal from which it is grooved. After leaving this transverse 
canal, it vanishes in rays, and terminates in the lower region of the 
fissure of Sylvius, and of the descending horn of the lateral ventricle, 
where it blends with the most external fibres of the corpus fimbriatum 
and teenia semicircularis. 

Only the middle part of the anterior commissure is then perceptible, 
and even this to 4 very slight extent without, if none of the cerebral 
substance be removed. 

This cord unites the anterior and inferior parts of the posterior 
lobe of the two hemispheres, and forms the anterior part ofa ring 
which is closed posteriorly by the fornix, its appendages, and the 
teenia semicircularis. } 

It is, however, very probably connected with the origin of the 
olfactory nerve, since it passes above the anterior cribriform plate, 
at a little distance from its roots, especially the external, and an 
undoubted relation between the development of these roots and that 
of the commissure, may be demonstrated in animals. Hence the 
origin of the optic and olfactory nerves very much resemble each 
other. 

The structure of the anterior commissure is extremely curious, 
since it resembles a nerve, not only being surrounded externally by 
a thin neurilemmatic envelop, but is also formed internally by 
fasciculi of a very minute cellular tissue. The external and internal 
envelops do not disappear, except at the place where the commissure 
vanishes on leaving the corpus striatum. 


X. CEREBRAL VENTRIötES, 


$ 1777. The substance of the cerebrum is nat perfectly solid, It 
encloses a considerable space, which corresponds generally in form 
to that of the external face, because it proceeds into all parts of this 
viscus, but its extent is much less. We may term thisspace generally 
the cerebral ventricle (ventriculus cerebri), or the central fissure 
(‚fissura centralis). 

The floor of this cavity is formed by that part of the cerebrum 
which corresponds to the anterior en of the spinal marrow, and of 
which. it is properly only a development. Its sides and roof are 
formed by the parts superadded to these cords. 

It begins at the posterior extremity of the upper face of the 
medülla elongata in the place where the posterior eords of the spinal 
marrow separate, and is here called the rhomboidal sinus, or tbe 
calamus scriptorius; it continues then under the cerebellum, where it 
gives rıse to the fourth ventricle, dilating in every direction: thence 
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it contracts and passes under the tubercula quadrigemina, and forms 
the aqueduct of Sylvius; it then again enlarges in every direction, 
principally, however, from above downward, between the thalami 
optici, where it forms the third ventricle, terminates anteriorly in this 
place in a cul-de-sac, but extends much to the right and left, and 
thus forms on each side the lateral ventricle. 

The cerebral ventricle, considered as a whole, has the form of a 
eross, the anterior longitudinal arm of which is considerably short- 
ened, while each of the lateral ones is divided into three arms. 

All the different compartments communicate uninterruptedly with 
each other. 

This cavity is not entirely closed. Its internal face, and conse- 
quently that of the cerebrum, communicates with the external in 
many parts, viz. backward, between the cerebellum and the medulla 
oblongata by the small transverse fissure (fissura cerebri transversa 
parva); and forward, between the corpus callosum, the corpus fim- 
briatum, the tubercula quadrigemina, and the thalami optici, by the 
large transverse fissure (fissura cerebri transversa magna). "I'hese 
spaces, however, which are caused by the interruption of the 
cerebral substance, are filled by the arachnoid membrane and the 
pla-mater. 

‚The parietes of these different cavities are smooth, and moistened 
with serum. Many anatomists* admit here only the choroid plexus, 
and no special membrane. Bichatt and Wenzel,f on the contrary, 
whose opinion is more correct, have there found aspecial membrane, 
which is, according to the former, a continuation of the arachnoid 
membrane, while the latter regards it as a membrane of a particular 
character. The internal membrane of the first, second, third, and 
fourth ventricles is evidently continuous with the arachnoid ; but 
that which lines the fifth forms a closed sac.. This cireumstance, 
howeyer, proyes nothing against Bichat’s opinion, since the ventricle 
of the septum probably communicates with the others at first. 

The inner membrane of the cerebral fissure is demonstrated with 
peculiar facility in youth, when the medullary substance above the 
lateral ventricles iscarefully removed. Itmay be easily demonstrated 
also$ in the ventricle of the septum or the corpora striata, in the 
posterior horn of the large ventricles, and on the floor of the fourth. 
It usually becomes thicker in hydrocephalus internus. Sometimes also 
it is very eyident when serum accumulates between it and the cerebral 
substance. It can rarely, however, be separated completely, and 
some cerebral substance almost always adheres to its, external face, 
Hence why many anatomists have termed it the medullary layer 
(lamina medullaris). Very recently, also, Reil has applied the term 


* As Semmerring, loc. cit., p. 48, $ 59. 
+ Tr. des memhranes, p: 216 : 
t Prodromus, 5 8,9.8. De cerehro, cap. vili. Integumentum veniriculorum 
cerebri et partium in iis sitarum, p- 80. 
$ Wenzel, loc. cit., p. Bl. 
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epithelium to the union of this membrane with the shapeless substance 
which covers the parts of the cerebrum below it.* 

Its thickness also varies in the normal state in the different 
regions where it is considered. 

Of the divisions comprised by the cerebral ventriele, we have 
already described the rhomboidal sinus ($ 1729) : we have then only 
to examine the others. 


a. Ventricle ofthe cerebellum. 


$ 1778. The ventricle ofthe cerebellum, the fourth ventriele, thefifih 
ventricle (ventriculus cerebelli, ven. quartus, s. quintus, Wenzel),f is 
triangular : its base looks downward and backward, and its summit 
upward and forward. It is continuous downward and backward with 
the rhomboidal sinus of the medulla oblongata. It penetrates back- 
ward and upward between the anterior and posterior extremities of the 
vermiform process in the substance of the cerebellum, and terminates 
there in a point. Anteriorly it passes under the posterior edge of 
the tubereula quadrigemina, and is continuous with the aqueduct of 
Sylvius. Its dort which in the natural position of the cerebrum, 
constitutes the anterior wall, is formed by the upper face ofthe annular 
‚protuberance. Along the median line is a longitudinal groove about 
one line deep; on each side of ihis rises a prominence which turns 
over from within outward. 

From the anterior to the posterior extremity of this floor a narrow 
and elongated blue place extends, which probably exists only in man; 
this is formed of numerous minute blood-vessels, and is apparently 
connected with the origin of the auditory nerve.f 

The posterior and inferior wall is formed by the anterior and 
internal face ofthe posterior half ofthevermiform process, and laterally 
by the posterior valve. The lateral walls are composed of the anterior 
and middle prolongations of the cerebellum. Finally, the superior is - 
formed posteriorly by the posterior face of the anterior half of the 
vermiform process, and anteriorly by the anterior cerebral valve. 

The fourth ventricle is open posteriorly, so that in this place the 
inner face of the cerebellum is continuous with the external by the 
‚small cerebral fissure. 


%* Archiv. jr die Physiologie, vol. ix. p. 143. 
t Desmoulins, Me&moire sur le rapport qui unit le developpemert du nerf pneu- 
LER HH a ee des parois du quatrieme ventrieule ; in the Journ. de phys. 
e2p., vol. iii. p. i 5, ; 
E r Loculi Garde in basi ventrieuli quinti; in Wenzel, loc. eit. vol. xvii. pp. 
168, 169.— This blue place has already been described by Vicq-d’Azyr, in the M 
de Paris, 1781, p. 585. 
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d. Aquednct of Sylvius. 




































$ 1779. The aqueduct of Sylvius (aqueductus Sylvü, s. canalis emi- 
nentie quadrigemine), is a very narrow channel, which establishes a 
communication between the ventricles of the cerebrum and cere- 
bellum. Itis formed below by the upper and convex face of the cere- 
bral peduncles, on the sides and above by the tubercula quadrigemina, 
and.anteriorly by the posterior commissure and the pineal gland. It 
is continuous posteriorly with the fourth ventricle, anteriorly with the 
third, and also communicates in the latter place with the external 
face of the cerebrum. 

The parietes of this canal present four longitudinal depressions, an 
inferior, two lateral, and a superior. 

The inferior is the most posterior, and is situated in the median 
line: it terminates the longitudinal groove in the floor of the fourth 
ventricle, The lateral are situated farther forward, become deeper 
towards the centre, and converge from behind forward. The superior, 
which corresponds exactly to the inferior, and which passes through 
the centre of the upper face, isthe deepest: it is broader anteriorly 
and still deeper posteriorly. i 

We do not consider tbese depressions as particularly important, as 5 
Wenzel thinks them. We regard them only as the remains of the 
large ventricle covered in the fotus by the tubercula quadrigemina. 


c. Third ventricle. 


$ 1780. The third ventricle (vent. tertius, s. precessus fissur@ me- 
diane perpendicularis, Gordon), commences at the anterior extremity 
of the aqueduct of Sylvius, and descends obliquely from behind for- 
ward. It is much larger than the fourth ventricle in man, while in 
animals the reverse is true.f Its form is very irregular, resembling 
an oblong square. Its length is much greater than its height, and it 
is only a few lines broad. 

- Its floor is formed by the grey substance situated before the cerebral 
peduncles by tbe mammillary eminences, finally between and before 
the latter, by the decussation of the opticnerves. Its anterior face is 
covered by the thin layer of grey substance situated before the decussa- 
tion of the optic nerves, by the anterior peduncles of the fornix, and 
by the anterior commissure, Its upper wall or roof is covered by the 
body and the posterior peduncles of the fornix, and also by the pos- 
terior fold of the corpus callosum. Finally, its lateral walls are 
formed below by the internal, and above by the external faces of the 3 
thalamı optiei. Its lower face is the most irregular: considered 


* Wenzel, Scrobieuli in canali corporum quadrigeminorum, Loc. cit., vol. xvi. 
pp- 166, 167. 


+ Wenzel, loc, cit., cap. 21, 22. ” 
F2 i 





54 DESCRIPTIVE ANATOMY. 


generally, it descends from behind forward; but we remark in it 

two culs-de-sac, the posterior of which is the commencement of the 

infundibulum, and the anterior is situated before the decussa- 

tion of the optic nerves. Both of these depressions terminate in a 
oint. 

The fourth ventricle is imperfectly divided near its centre, pos- 
teriorly into an upper and a lower half by the commissura mollis of 
the thalami optici. 

The anterior, superior, and inferior walls are perfect, but the 
lateral presents aspace, or rather the anterior and the superior lateral 
walls are not united by cerebral substance. The middle and lateral 
ventricles of the cerebrum communicate by this space between the 
optic beds and the fornix. When the pia-mater and arachnoid mem- 
brane to which it gives passage are removed, it is quite large, but 
when these two membranes continue in place it is very small, and 
forms a very narrow opening between the lower anterior extremity 
of the thalami optici and the anterior pillars of the fornix. 

This opening is called the foramen of Monro (foramen Monroi). 

It is constant, except in certain pathological states. The impossi- 
bility of passing air from one of the lateral ventricles into the other, 
the permanent fullness of one of these cavities after the other has been 
opened and the fluid removed from it, and finally the difference some- 
times remarked between the liquids accumulated in the two lateral 
ventricles,* have been adduced as arguments against its existence. 
But most of these phenomena may be explained by the falling of the 
vascular plexus across the opening, and also by the morbid adhesion 
with the edges of this latter, or of the edges themselves. This latter 
cause is more probable, as most of the observations on which the 
above mentioned arguments rest have been made in circumstances 
favourable to a morbid adhesion.f 

We must not confound with the foramen of Monro an opening 
admitted by incorrect anatomists in the septum lucidum, which does 
not exist; when this is seen, it depends on the awkwardness 
of the anatomist, the bad condition of the cerebrum, or a morbid 
laceration. 

In fact the third ventricle is continuous upward and backward with 
the aqueduct of Sylvius; but it also communicates with the external 
under the posterior extremity of the corpus callosum, above and 
beforethe pineal gland, through a broad opening of which the pia-mater 
and the arachnoid membrane which penetrate into the cerebrum, 
contract the diameter, and which forms the central part of the large 
cerebral ventricle. 

There is consequently in this place, about the centre of the ence- 

_ phalon between the cerebrum and cerebellum, a point where the 
external face of the cerebrum is continuous anteriorly and posteriorly 





* Portal, Sur une hydropsie particuliere des ventricules lateraux du cerveau et 
sur la cloison qui les separe ; in the Me&m de Paris, 1770, p. 240, 

+ Monro, On the brain, Edinburgh, 1793, ch. 1. 

+ Vicg-d’Azyr, in the Mdm. de Paris, p. 539. 
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with the internal by means of the third ventricle, and from before 
backward by the aqueduct of Sylvius. 


d. Lateral ventricles. 


$ 1781. The lateral, anterior, or large ventricles (ven. cerebri late- 
rales, s. anteriores, s. magni, s. tricornes,* are situated in each 
hemisphere, on the sides of the corpus callosum, the fornix and the 
septum. They have an rregular and generally oblong form, being 
arranged so that their greatest length extends from before backward. 
Aboye they do not pass beyond the corpus callosum, and that part of 
the hemispheres into which the body extends. They form their roof, 
which must not be described as a separate and distinct part from the 
rest of the cerebral substance. 

We may distinguish in it a middle part, and horns or curves 
(cornua). 

The middle part proceeds directly from behind forward, and from 
above downward. It is continued inward by the septum lucidum 
and the corpus callosum, outward by the corpus striatum. Its floor 
forms most of the fornix. 


1. Anterior horn, 


& 1782. The anterior horn is ine smallest. It goes outward and 
downward. It is convex forward, and concave backward. It is 
situated between the anterior wall of the ventricle, and the anterior 
extremity of the corpus striatum. 


2. Posterior horn, 


-$ 1783. The posterior horn, and the inferior or descendiny horn, are 
detached from the posterior extremity of the central part. 

The posterior horn, the digital depression ( fovea digitata), termi- 
nates imperceptibly in a blunt point, goes rather directly backward, 
although it inclines also a little outward, and extends almost to about 
an inch from the posterior extremity of the hemisphere; its length, 
however, varies much. 

The internal wall, and always that alone, presents in its inside a 
considerable eminence, called the digital eminence, the spur, the nail, 
the pes hippocampi minor (eminentia digitalis, calcar, unguis.+ This 
eminence is very constant. We have always found it in the numerous 
brains we have dissected. Wenzel, out of fifty-one subjects dissected 


* Haase, De ventriculis cerebri tricornibus, Leipsic, 1789. —Rudolphi, De ven- 
trieulis cerebri, Gripswald, 1796. 
er ne Obs, anät, sur quelques parlies du cerveau; in the Mdm. de Paris, 
’ P- . 
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for this pugpose, found only three in whom it was deficient on both 
sides, and two where it appeared on one side only.* 

This part bulges a little at its centre, and terminates posteriorly 
in a rounded extremity, which gradually becomes thinner. It is 
very constant in respect to its existence and situation : but its form 
and volume differ considerably, even in the two hemispheres of the 
same cerebrum. 

Its form is sometimes narrow and elongated, and sometimes broader. 
It is generally smooth ; but it sometimes presents several transverse 
grooves, especially posteriorly, or is divided by a longitudinal groove 
into two halves, the upper of which is generally the larger. 

Its size is usually in direct ratio withthe development of the poste- 
rior horn. But there are exceptions to this rule, for a very small 
horn often encloses a very large eminence, while another which is 
very large may contain one which is hardly perceptible. 

The structure of this eminence is generally homogeneous. It 
is composed of one circumyolution and a half: a small triangular 
groove arises from the bottom of one of the cavities between two 
adjacent hemispheres, on the inner face of the posterior cerebral lobe; 
its summit isturned upwards, and its medullary substance.is continuous 
with that of the inner face of the posterior horn. Its grey substance 
is blended with a layer of cortical substance, situated directly below 
the white substance which covers the internal face of the posterior 
horn, and forms with this latter the inuer layer of the pes hippocampi 
minor. The medullary layer of this eminence is continuous upward 
with the white substance of the eircumvolution above, as the grey 
substance also is continuous with the grey substance of the circum- 
volution which follows it. 

This arrangement is easily recognized when we cut the pes hippo- 
campi minor transversely. - 

There is then a resemblance in regard to form between the external 
eircumvolutions and the pes hippocampi minor: this disappears or 
at least becomes smaller when the pia-maler is removed.t 


3. Descending horn. 


$ 1784. The descending or lateral horn, the largest of the three 
horns of the lateral ventricle, is convex outward and concave inward. 
It goes downward and forward in the external face of the cerebral 
peduncle, and occupies the lower, inner and anterior part of the middle 

-  lobe; but it does not extend to its extremity, for it terminates half : 

an inch behind it. x 

On its lower face are two large eminences, the cornu Ammonis and 
the corpus fimbriatum. | : 


2‘ 
. 





* Loc. cit., pp. 144, 145. 
t Wenzel, oc. cit., p. 146, 
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The cornu Ammonis or pes hippocampi (cornu Ammonis, s. arietis, 
s. pes hippocampi, protuberantia eylindrica, Ch.) is convex externally 
and concave internally, and rests on the lower face of the descending 
horn. It gradually becomes broader and higher backward than for- 
ward. Its anterior extremity, which is also that of the descending 
horn of the lateral ventricle and is considerably broad, curves inward 
and usually but:not always presents from two to five longitudinal 
notches. The loose face of the cornu Ammonis is medullary, and 
longitudinal fibres are often very distinct in this layer of white sub- 
stance, which is otherwise so thin that the grey substance which 
forms most of the protuberance is easily distinguished. N 

Sometimes, but rarely, we find a second eminence, which varies in 
length, at the side of and behind the cornu Ammonis, so that it seems 
divided into two parts situated one above the other. This eminence 
is termed the collateral eminence of Meckel (eminentia collateralis 
Meckelii), and seems to arise from suspended development. 

On the inner and concave side of the cornu Ammonis is a narrow 
falciform medullary projection, which is perfectly parallel to this side, 
but less broad than it, and terminates in an inner loose and sharp 
edge on which the large choroid plexus rests. This is termed the 
corpus fimbriatum (tenia, s. fimbria). This body ceases about an inch 
before the large cornu Ammonis, and terminates imperceptibly in a 
circumvolution of the cerebrum, 

At the side ofthe corpus fimbriatum, but farther inward and back- 
ward, consequently a little covered by it, but situated out of the 
descending horn, is another analogous and shorter body of grey 
substance which exists in the depression between it and the inner 
descending edge of the large lateral horn: this is the fascia dentata. 

The loose edge of this small eminence is divided from above down- 
ward by numerous transverse incisions or folds into about twelve or 
fourteen small segments, which give it a waved appearance; these 
disappear on removing the pia-mater. 

A transverse incision across the parts within the descending horn 
shows that the cornu Ammonis is covered on its upper and lower faces 
by a medullary layer, which terminates above in the corpus fimbria- 
tum, and which penetrates farther inward below and is reflected in 
the medullary substance of the lower face of the horn. 

Next to this medullary layer comes another of grey substance 
which is much thicker, being as thick as that on the surface of the 
cerebrum; this exactly covers the preceding, and is continuous with 
the cortical envelop of the encephalon. The upper face, which is 
farther from the median line, and consequently forms the outer part 
of this grey layer, is the fascia dentata. The internal is continuous 
with the grey substance of the inner face of the lower part of the 
posterior lobe of (he cerebrum. 
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Between this internal and this external part a thinner medullary 
layer is interwoven; this enlarges above where it is loose and 
unattached. 

These parts are then evidently similar to the corresponding halves 
of two adjacent circumvolutions, between which a medullary layer 
penetrates instead of the pia-mater alone, and which is covered 
internally only by a very thin medullary layer. 

The thin medullary layer which covers the grey substance is con- 
tinuous in all parts with the rest of the white substance, but that 
which exists before the lower face of the cornu Ammonis is always 
separated in every part from that opposite, which covers the upper 
face of the eminence and is inflected only at the upper part to go 
and meet it. If these adhered, this lower layer and this inner layer 
of grey substance of the cornu Ammonis, united to the floor of the 
descending horn of the lateral ventricle and to the substance below, 
would form a complete circumvolution. ct 

The medullary envelop of the cornu Ammonis is continuous with 
the posterior part of the corpus eallosum, and partly also with the 
posterior pillar of the fornix. The whole corpus fimbriatum passes 
into the latter. 

The lateral ventricles are enclosed and enveloped by cerebral 
substance in most of their extent, which is uninterrupted. 

This is true particularly of the anterior horn and the posterior horn. 
On the contrary, the middle region and the lower horn are interrupted 
in.a considerable part of their extent, since the fornix and the corpus 
fimbriatum are not united to the adjacent parts. From this arrange- 
ment it follows that the middle region communicates from above 
downward and from without inward with the third ventricle: that the 
descending horn is in relation with the external face of the posterior 


cerebral lobe, and consequently that there is between the corpus- 


fimbriatum and the posterior part of the optic beds, aspace which 
forms the two sides of the large cerebral fissure, with the central part 
of which it is blended internally. If we then separate the edges of 
this space which is filled by the arachnoid membrane, and also by the 
pia-mater and the cellular tissue, we arrive at the descending horn 
of the lateral ventricle and the third ventricle without cutting the 
cerebral substance ; thus by slitting the roof of the descending horn 
from within outward, we can reflect from behind forward all the 


posterior part of the hemispheres with the corpus callosum and the _ 


fornix. 
II. TEXTURE. 


$ 1785. The cerebrum isthe developed and expanded anterior 
part of the spinal marrow. { 
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The two lateral cords of this anterior part intercross and form above 
the decussation, the pyramids, which project very distinctly on the 
lower face of the medulla oblongata. 

At their sides is a narrower fasciculus, the fibres of which divide 
below the olivary bodies into an anterior and a posterior layer, wbich 
surronnd these eminences, above which they again unite to enter the 
annular protuberance. 

The third fasciculus is the largest. Itis situated inward and back- 
ward at the side of the preceding. It forms the floor of the calamus 
scriptorius and of the fourth ventricle, where it is covered by the 
grey substance. : 

These three fasciculi, situated one above another, and separated 
by'the grey substance, and also by the transverse fibrous layers which 
arise from the lateral prolongations of the cerebellum, pass through 
the annular protuberance. 

They unite in front of this protuberance, and form the cerebral 
peduncle, of which the pyramids form the outer and lower side, and 
the two other cords the inner and upper side. 

The formation of the cerebral peduncle by longitudinal layers, the 
edges of which converge from without inward, is more evident in the 
lower face than in the upper, the lower and convex face of which rests 
on the upper and concaye face of the former. We may then oppose 
the upper and the lower parts to each other, and call the former the 
base and the latter the cap (Haube), ofthe cerebral peduncle.* 

The'three fasciculi produced by the division of each lateral anterior 
cord in the medulla oblongata, still continue separate in the cerebral 
pedunele and the cerebrum. 

It is most convenient to describe the middle fasciculus first, 
because it terminates the soonest. : 

This fascieulus proceeds from within outward, and divides in the 
posterior part of the pons Variolii into two fasciculi: one proceeds 
below the black substance ofthe cerebral peduncle ; the other, termed 
the knot,t goes upward, is seen externally between the anterior and 
middle prolongations ofthe cerebellum, and proceeding along the outer 
face of the former, goes obliquely to the posterior tubercula quadri- 
gemina. It divides at the outside of the latter into two arms ; one goes 
forward upon the external corpus geniculatum, and into the optic bed; 
the other proceedstransversely inward, disappears below the tubercula 
quadrigemina, forms the roof of the aqueduct of Sylvius, and blends 
forward with the posterior commissure, backward with the middle cord 
which goes from the posterior tubercula quadrigemina to the large 
cerebral valve. 

The lower anterior fasciculi of the anterior cord of the spinal mar- 
row, which correspond to the pyramids in the medulla oblongata, and 


* Reil, Archiv. für die Physiologie, vol. ix. p. 150. 
+ Reil, Archiv. für die Physiologie, vol. ix. p. 505. 
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which are the direct continuation of them, form the lower part of the 
cerebral peduncle, and go from below upward and from within out- 
ward below the optici thalami. 

The upper and posterior, which are larger, proceed directly 
towards the posterior part of the optic beds, 

Both unite, leave the optic bed outward and the fibresof the layer 
forward, which proceed from within outward, and pass abovethem; at 
the anterior and external side of the protuberance, these cords and 
fibres interlace and give rise to a kind of suture, expanding in every 
direction. The external layers are reflected backward, and do not 
pass through the optie bed. 

Hence it follows, that in each of the cerebral hemispheres there is a 
semicircle, the concavity ofwhich is turned toward that of the opposite 
side, while it is convex externally, and which like the cerebral 
peduncle is composed of layers or rings which are directed from above 
downward. These rings expand in every direction like the sticks of 
a fan. Reil terms this the corona radiata. The posterior and middle 
rings, which are fewer, soon go outward and backward, and form 
most of the posterior and middle cerebral lobes. The anterior are 
more numerous, first pass through the corpus striatum, and then 
form the larger anterior lobe of the cerebrum. 

The circumvolutions are formed of two strata of layers which 
are fitted to eaeh other; they are united by serum effused in the 
ventricles, and may be more or less easily detached in the cadaver 
by compression, or by hardening the brain in different modes. 


III. WEIGHT. 
$ 1786. The cerebrum generally weighsthree pounds, apothecaries’ 


weight. Its proportoin then to the cerebellum is as 8: 1, and tothe 
medulla oblongata as 72: 2. 


IV. CONSISTENCE. 


$ 1787. In regard to consistence, it differs only from the annular 
protuberance, which is much harder. 


CHAPTER II. 


ENVELOPS OF THE CENTRAL PART OF THE NERVOUS SYSTEM. 


$ 1788. The central part of the nervous system is, as we have 
already stated, ($176) surrounded by several superimposed mem- 
branes. For a long time three haye been admitted, an internal, the 
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pia-mater, a middle, the arachnoid, and an external, the dura-mater. 
But the ancient anatomists, and Lieutaud, Sabatier, and Chaussier 
among the moderns, considered the internal and middle as forming 
but one, called the meningeal (meninyina), which is composed of two 
layers, distinet in the vertebral column, on the cerebellum and lower 
face of the cerebrum, but intimately blended in all other parts. 

We must admitas correct, that the twoinner membranes are very 
intimately connected in several parts, that they must be considered 
as forming only one: for we cannot demonstrate in the upper and 
lateral parts of the surface of the cerebrum, the two layers mentioned 
by Chaussier, and which he says are united by a very short cellular 
tissue. The pia-mater is alone visible in these parts. 

In fact it is asserted that the arachnoid membrane extends like a 
bridge on the eircumvolutions, while the pia-mater penetrates into 
these cavities, and that the former membrane may be easily separated 
by inflation: but we have always observed in repeating this and 
similar experiments, that the pia-mater was raised, and not a mem- 
brane distinct and separate from it, 

It does not follow, however, that we must admit thatthe two inner 
meningeal membranes are the same. On the contrary, the following 
arguments exist against this opinion :— 

Ist. Difference of structure. The arachnoid membrane is whitish, 
semi-transparent, and destitute of vessels; the pia-mater is trans- 
parent and formed entirely of blood-vessels united by cellular tissue. 

2nd. Difference in the arrangement. The two membranes are 
entirely distinct in several parts, and the arachnoid membrane is 
never found except on the surface, while the pia-mater penetrates 
deeply, and everywhere attends the surface of the cerebrum and 
spinal marrow. 

3rd. The structure of the fetus. In the cerebrum we can easily 
separate the arachnoid membrane from all the encephalon. 

4th. Difference of pathological changes. The arachnoid membrane 
becomes harder and thicker: false membranes are formed by exuda- 
tion from it. The pia-mater generally only receives more blood, and 
consequently assumes a redder tint. We must admit, however, that 
the pia-mater in several parts, particularly internally, sometimes 
experiences those changes regarded as belonging exclusively to the 
arachnoid membrane, 

As the latter blends in a single membrane with the pia-mater 
within the skull, so too it unites with the dura-mater in the skull and 
vertebral canal so intimately, that it is very dificult and almost im- 
possible to separate them, 


br 
% 
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ARTICLE FIRST. 


OF THE PIA-MATER. 


$1789. The pia-mater (tunica ceribri vasculosa, s. propria, s. pia- 
mater) is a thin membrane formed of a mucous tissue, in which the 
large vessels which go to, or return from, the central part of the 
nervous system expand. Its unattached upper face is smooth and 
moistened with serum. The internal, on the contrary, presents 
inequalities which arise from numerous villosities, greater or less 
branches of vessels, which attach it to the surface of the brain and 
spinal marrow. It not only lines the external face of the central 
portion of the nervous system, but also penetrates in several parts 
within it, where it conducts those vessels which carry the blood, and 
receives those which take it up again. We may then divide it into 
internal and external. These two sections of the membrane present 
considerable and constant differences in different regions of the cen- 
tral portion of the nervous system. 


I. PIA-MATER OF THE SPINAL MARROW. 


- $1790. The pia-mater of the spinal marrow increases very much 
from abgve downward in thickness, hardness, and solidity. It exactly 
envelops the spinal cord in all its extent, so that when cut across, the 
medullary substance rises above the surface of the imceision. Its colour 
is yellowish white. Its external face issmooth and entirely loose : it 
is in contact with the arachnoid membrane, from which it may be 
easily separated by blowing air between the two membranes. 

Atthe lower extremity ufthe spinal marrow, the pia-mater becomes 
a simple filament, which descends between the nerves of the cauda 
equina to the lower extremity of the spinal dura-mater, with which 
it is blended at its termination. 

Its internal part is formed by an anterior and a posterior prolonga- 
tion, of which the former is larger and more apparent. These two 
prolongations extend from before backward and from behind forward, 
into the two middle fissures, and are arranged like the neurilemma 
as we have already remarked ($ 160). 


II. PIA-MATER OF THE ENCEPHALON. 
$1791. The pia-mater of ihe encephalon should necessarily be dis- 


tinguished into internal and external, from the manifest differences 
in its form, presented within or on the outside of the organ. 
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@. EXTERNAL PIA-MATER. 


$1792. The external pia-mater of the cerebrum, the cerebellum, and 
spinal marrow, is intimately adapted to the surface of these three 
sections of the central part of ihe nervous system, and penetrates into 
the greatest as well as in the smallest cavities to their bases, so that 
it represents exactly the external form of the parts. It does not leave 
the surface of the brain except in a few points. Thus in the calamus 
scriptorius, it passes from. side to side, forming a transverse bridge 
sustained by asmall medullary prominence, which is continuous for- 
ward at an acute angle with the pia-mater which covers the posterior 
face ofthe cerebellum. So too the thin layer which closes the third 
ventricle forward and downward before the decussation of the optie 
nerves, is often replaced by the pia-mater only, which extends like 
a bridge from one hemisphere to the other. These prolongations 
which penetrate into the superficial cavities, particularly into the 
grooves of the cerebellum and the anfractuosities of the cerebrum, 
are real folds,* since each is composed of two layers, which are 
united more intimatelyat the entrance of the anfractuosities than in 
their course and at their base, which must be attributed partly to the 
large vessels which pass in this place to the surface ofthe encephalon, 
so that they are easily insulated from each other when these vessels 
are destroyed. i ; 

The external pia-mater is continuous with the internal, wherever 
the external face of the encephalon is itself continuous with the in- 
ternal, that is with that which forms the parietes of the ventricles. 
Thus these two membranes unite in the fourth ventricle, through 
the posterior cerebral fissure, and in the aqueduct of Sylvius, and 
also in the lateral ventrieles by the anterior cerebral fissure. 

We frequently observe on the external pia-mater, rounded and 
generally soft corpuseles, which are yellowish white, and collected in 
several masses; these are generally termed the glands of Pacchioni 
(Gl. Pacchioniane)+ but Bichat terms them the cerebral yranulations 
(granulationes cerebrales). These corpuscles are situated principally 
along the centre of the superior longitudinal groove, especially at the 
orifice of the veins which enter into it. Placed on the external face 
of the pia-mater, they pass through the dura-mater, and even enter 
into the cavity of the sinus, wherethey are covered by the inner mem- 
brane of the venous system, They are generally arranged in several 
groups, but so that the different corpuscles of one must reston a com- 
mon base, They vary much in number and size ; their structure is 
entirely homogeneous. As they are found particularly in the latter 
periods of life, as they never exist before, as they are not numerous 


* Semmerring, De cerehri administrationibus analomicis, vaorumque, QUs 
habitu; in Munchner Denkschriften for 1806 pp. 66, 67. 
f Pacchioni, Epist. phys, anat; in Opp. omn., Rome, 1741, p. 125. 
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except in persons often afflicted with diseases of the head, and as 
they are not observed particularly in any animal, we have reason 
to think them mere morbid formations resulting from the frequent 
rush of blood towards the brain.* 

Still in no case do they deserye to be called glands. They have no 
excretory canals which carry a fluid secreted by them between the 
dura-mater and the pia-mater, or between thfs latter and the encepha- 
lon, or even within the cerebral ventricles, as Pacchioni asserts. 


d. INTERNAL PIA-MATER. 


$ 1793. The internal pia-mater differs from the external in its tex- 
ture and form. In fact it is thinner and of a more delicate tissue. It 
adheres more intimately to the parts which it lines, and is, in fact, 
blended with them, as are the serous membranes with the articular 
cartilages upon which they pass. The portion which does not 
cover the surface of the ventricles, give rise to the choroid pleruses 
( plexus choroidei). These latter are composed essentially only of 
that portion of the internal pia-mater which is loose and entirely 
unattached in the ventricle. They form an immense number of folds 
which inter cross, and are arranged in several parallel longitudinal 
series. They are situated on the internal pia-mater, very near its 
union with the external, and on the edges of the fissures by which 
the external and the internal faces of the brain communicatee We 
find them in every section of the cerebral fissure, or of the cavity of 
the ventricle generally. Are notthe folds there observed so many 
marks ofthe prolongations of the external pia-mater, which enter into 
the grooves of the external face, or rather do they not result from the 
collapse of the choroid plexuses after the early periods of life, when 
they are larger and are situated in the cavities of the encephalon, 
which are much more extensive?r 
The branches of the veins from the inner face of the cerebral sub- 
stance, unite in tbe choroid plexuses, and the arteries which penetrate 
into this same substance ramify in them. 


* Wenzel, loe. cit. cap. i. Corpuscula in exteriori menge et infraeam abs ulro- 
que falcis latere—Portal (Cours d’unat. med. vol. ii.) has already doubted the 

landular nature ofthese corpuscles, and ınaintained they wereonly cellular tissue 
Alled with adipose substance (p. 10). In to similar bodies found in the cho- 
roid plexuses, he says, “ (p. 44) as these glandular bodies appear only in disease, 
are I not concretions which are formed in the cellular tissue of the pia-mäter, 
varying in size and hardness ?’ z: 

> Denchtins thinks (Journal de physique, Feb. 1821) the choroid plexuses and 
telze arise, from the fact that the internal pia-mater, after deposing concentric 
layers of white fibres, finally contracts. From this contraction or obliteration, 
result the concave internal surfaces of the folded membrane of the hemispheres, 
and the formation ofthe white and solid nucleus known as the oval centre, Tiede- 
mann has already expressed, with slight modifications, the same opinion as Meckel, 
Desmoulins thinks that the membrane ofthe hemispheres gradually folds to pro- 
duce the circumvolutions, and the pia-mater contracts Rt in the cavity 
ofthe ventricles. He admits, consequently, tlie correctness of Gall’s process for 
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We also find there some corpuscles corresponding to the glands of 
Pacchioni of the external pia-mater, in the same cases as the latter, 
and most generally at the same time as they. 

Another very common pathological change uf the choroid plexuses, 
is the occurrence of serous cysts, which are there accidentally deve- 
loped. 


I. CHOROID PLEXUS OF THE FOURTH VENTRICLE, 


$ 1794. The choroid plexus of the fourth ventricle (plexus choroideus 
ventriculi quarti).begins on each side at the side and on the lower 
face of the root of the fourth lobe of the cerebellum, and is situated 
between it, the anterior edge of the monticule, the facial, the auditory, 
the glosso-pharyngeal, the pneumo-gastric, and the accessory nerves. 
Thence it goes transversely on the anterior part of the calamus scrip- 
torius directly below the monticule, between it and the restiform body, 
and approaches that of the opposite side. The two plexuses united 
by a narrow band of the pia-mater then divide each into an anterior 
and a posterior branch. The posterior branches ascend in the pos- 
terior groove of the cerebellum, along the anterior part of the inter- 
nal face of the monticule, become pointed, blend together, and 
terminate at tbe upper extremity ofthe uvula. The anterior, which 
are shorter, approach each other from before backward, and are 
blended together on the nodule of Malacarne. 

This plexus receives from below upward the ramifications of the 
basilar and vertebral arteries and from above dowhward, and also on 
the sides those of the veins which arise from, the inner face of the 
cerebellum, 

The glands of Pacchioni are perhaps more common in this part 
than in the choroid plexuses of the cerebrum, 


II- CHOROID PLEXUSES OF THE CEREBRUM. 


$ 1795. The internal pia-mater of the cerebrum begins at the large 
cerebral fissure, It forms a layer which is much broader in the cen- 
tre than on the sides, but more folded, on the contrary, on the sides 
than in the centre. 


unfolding the brain, and thus explains the nature of what the latter terms themu- 
cons neurilemma of agglutination of the internal surfaces, saying that it is the 
residuum of the pia-mater, which sometimes becoming permeable to the blood 

can re-establish in greater or less portions, the primitive liberty of the-internal 
surfaces. We only mention this assertion, withont disputing it, as it seems eusy 
10 do with advantage, It is connected with another opinion of Desmoulins, that 
the development of the intellectual faculties is in direet ratio with that presented 
by the surface of the folded membrane of the hemispheres, consequently in aratio 
with the number and depth of the circumvolutions. (Sur le rapport le plus Pproba- 
bie entre Porganizalion du cerveau et ses fonclions, in the Journ. compl., des de 
med. vol. xiii. p. 206). 1% “ 
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It goes inward and forward from the posterior edge of the corpus 
callosum, the internal face of the posterior lobes, the cerebral pedun- 
cles, the tubercula quadrigemina, and from the middle anterior por- 
tion of the cerebellum, is continuous on one side with the external 
pia-mater which covers these parts, and envelops on the other the 
pineal gland, and proceeds forward and inward under the posterior 
edge of the corpus callosum and of the fornix. It thus forms a 
triangular layer, the base of which looks backward and the summit 
forward. The internal face of this layer is united by its lower part 
with the upper face of the optic bed, and byits upper with the lower 
face of the fornix. Hence these faces are connected so intimately, 
except at the lower part, for the space of about two lines deep and 
one high, that the third ventricle is perfectly closed at its upper part, 
and is separated outward from the two lateral ventricles. 

This portion of the internal pia-mater may be termed the choroid 
web (tela choroidea, Vieg-d’Azyr.) 

It is continuous outward and backward with the choroid plexuses 
of the ventricles. 

These plexuses which arise from the opening through which the 
two lateral ventrieles communicate, proceed from behind forward and 
from within outward on the lower face of the centre of each ventricle, 
and afterward descend from behind forward in the lateral horn, on the 
corpus fimbriatum and the cornu Ammonis. A slight fold attaches 
them in all their course to the lateral edges and the anterior edge of 
the foraix, and the corpus fimbriatum which is detached from it. T'heir 
form then exactly represents that of the descending horn, into which 
they penetrate to its anterior extremity, and the lower face of which 
they cover in great part. At their anterior extremity, thatis, at their 
origin, in the communication open between the two lateral ventricles 
they are very narrow, but they gradually enlarge from before back- 
ward, and finally become considerably broad. 

Their breadth, however, does not increase from their origin to the 
lower extremity of the lateral horn. Their broadest änd thickest part 
corresponds to about their centre, that is, where instead ofinternalthey 
become external. There, in fact, they form a kind of button, which 
has been remarked by Vicq-d’Azyr,* and has been admitted by 
Wenzel. The vessels, particularly the veins, are there much larger 
and also more tortuous than in the rest of the plexus: the internal 
pia-mater which unites them also forms there more numerous folds. 


* Loc. cit.p. 541. “The region in which the plexus is thickest, is that where 
it curves backward, at the level of the posterior prolongations of the lateral ven- 
tricles.” Viegq-d’Azyr has also described the structure of the choroid plexus, and 
this figure of it resembles that given by Wenzel. { ver 

Loe. cit.n.x. Animadv. peculiarem quand. proprietatem plexus choroidei, 
etc. Proprielas quedam ratione morborum, ut nobis videlur, notatu digna ab 
+ aucloribus prelervisa. 
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The choroid plexus also, when otherwise perfectly healthy, is ra- 
ther more disposed in this place to morbid changes, such as thick- 
ening, opacity, and more or less abundant granulations which vary 
in form and size, and which probably arise, at least in part, in the 
folds of the plexus, but which are also developed on the surface of 
these folds. * ; . 

The greater development of the choroid plexus in this place de- 
pends particularly, and even solely, on the origin at that part of the 
posterior horn, which receives no special choroid plexus. 

Besides this common choroid plexus, we sometimes find in the la- 
teral ventrieles a smaller and anterior plexus, which is situated on 
the corpora striata. This communicates with the veins which pro- 
ceed between the anterior and posterior cerebral ganglions, and with 
those which arise from these eminences.t : 

On the contrary, we constantly find two small choroid plexuses, 
those of the third ventricle, which extend from before backward, 
from the anterior extremity ofthe lateral choroid flexus to the circum- 
ference ofthe pineal gland, separate from each other in this course, 
are attached to the lower face ofthetela choroidea, gradually increase 
in size and receive the vessels of the third and fourth ventricle. 

All the sections ofthe general ventricle of the encephalon include 
then the choroid plexuses which communicate by the internal pia- 
mater and the cerebral vessels, and which are most generally found 
more or less precisely in the same state in the same subject. 


ARTICEE SECOND. 


OF THE ARACHNOID MEMBRANE, 


$ 1796. The arachnoid menbrane (mem. arachnoidea, s. mucosa), 
the second envelop of the spinal marrow and encephalon, is delicate, 
thin, semi-transparent, whitish, and perfectly homogenous in struc- 
ture. ‘We have not as yet been able to discover in it either vessels 
or nerves. 

It is very distant from the preceding in the vertebral column and 
in the lower part of the skull. 

It surrounds the spinal marrow, like a sac which is much larger 
than this cord, which is attached to it only by some distinct flaments 
of cellular tissue. It begins at the lower extremity of the vertebral 


column, and gives a general envelop, which covers the origin ofall . 


the nerves in the spinal canal until they leave this cavity. We may 
then separate it very much from the spinal marrow by blowing in 
air, or by any analogous process. 

It is also intimately united with the dura-mater in the place 
* Vieq-d’Azyr has also made this remark : he expresses himself very strongly 


against the glandular nature ofthis body. 
+ Vieq-d’Azyr, p. 540, 
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where this membrane forms narrow canals which receive the neryes 
before they leave the vertebral canal, and where the slips of the 
ligamentum dentatum are attached to its surface. 

It proceeds from the spinal marrow to the encephalon, enlarging 
very much. It adheres to the lower and middle portions of the cere- 
brum, and also to the posterior part of the cerebellum and to the 
lower face of the medulla oblongata very loosely, and by long dis- 
tinct bands of cellular substance, passes like a bridge from the spi- 
nal marrow to the posterior part of the cerebellum, and from one 
lobe of the latter organ to another, consequently fills the space be- 
tween them, closes the common cerebral fissure posteriorly, below 
and on the sides, is reflected from the annular protuberance on the 
floor of thethird ventricle towards the decussation of the optic nerves, 
with which it is intimately united, as also with the nerve itself; then 
arrives at the lower face of the anterior lobes, and connects both 
these two lobes and also the central part of the posterior, on which it 
extends on each side on learing the annular protuberance. It also 
forms a.bridge which proceeds on the fissure of Sylvius, between the 
posterior and anterior lobes. 

All the veins and neryes which come from the encephalon, and 
also the arteries which go to it, are covered by prolongations of the 
arachnoid membrane until they emerge from, or enter the cranium. 

But the places we have mentioned are the only ones where it is so 
slightly attached to the subjacent pia-mater that it may be consi- 
dered a separate and distinct membrane. In every other part, even 
where it passes from one circumvolution to another, proceeding over 
the anfractuosities, it is so intimately united with the pia-mater that, 
however carefully we may attempt to raise it, particularly by the 
common mode, that of insufllation, this membrane is always detached 
with it from the surface of the cerebrum. 

'$ 1797. From the idea generally formed of it, the arachnoid 
membrane forms only a single layer, which covers the outer face of 
the spinal marrow and encephalon; but it rarely extends farther, 
and has a more complex course. In fact, it is reflected from all the 
places through which the nerves and vessels pass upon the dura- 
mater, the internal face of wbich it covers, and also penetrates 
within the encephalon through the large cerebral fissure. 

The first proposition is perfectly demonstrated either by dissecting 
the arachnoid membrane and the dura-mater in the normal and ab- 
normal state, orbyanalogy. The brilliant and smooth appearance of 
the inner face of the dura-mater favours it, since the parietes of the 
pectoral cavity, theabdominal cavity, and the pericardium, depend for 
this character on the presence of serous membranes, which after di- 
rectly covering the surfaces of the organs, leave them to be reflected 
esternally. This external layer of the arachnoid membrane is fitted 
to the inner face of a fibrous membrane like the serous tunic of the 
pericardium, the peritoneum and the two pleur in many places, the 
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synovial membranes, &c. That the shining appearance of the inner 
face of the dura-mater does not depend on this membrane is proved 
by the fact that the interior of the canals it furnishes to the nerves 
out of the arachnoid sac is very uneven. 

When we examine the dura-mater either from without inward or 
from within outward, although the external layers seem formed of 
fibres and of a very complex texture, we may always detach to a 
greater or less extent an internal layer, which is thinner than the 
others, and has not a fibrous appearance: this may be easily proved 
in the early periods of life. This internal layer is sometimes sepa- 
rated from the others by a congestion of pus between it-and the 
dura-mater it lines. * 

The arachnoid membrane not only covers the surface of the cere- 
brum, but also penetrates within this organ. The place where it en- 
ters is between the anterior extremity of the upper face of the cere- 
bellum and the corpus callosum, in the place where the portion of 
this membrane which covers the cerebrum unites to that ofthe cere- 
bellum, without forming however asmple sac. The connection seems 


on the contrary to be interrupted by.a rounded opening in this place, 


in the circumference of which the glands of Pacchioni are generally 
situated in old persons, and which give passage to the veins which 
arise from the ventricles of the cerebrum: but this opening is the 
eommencement of the inner part of the arachnoid membrane, for it 
leads toa canal which passes on the pineal gland and extends from 
behind forward on and between the anterior edges of the optic beds, 
and below the fornix to the anterior extremity of the third ventricle. 
This canal surrounds the venous trunks which return from the mid- 
die and lateral ventrieles. It is every where perforated for the 
branches which go to it. Its external face is connected with the ad- 
jacent parts of the cerebrum only by slight adhesions, and is also 
attached to the veins by distinet filaments. It terminates at the 
foramen of Monro. Thence it continues, uniting intimately to the 
pia-mater, with the internal membrane of the ventricles, which in 
the normal state is much thinner than it, but which in the patho- 
logical state, in inflammation and hydrocephalus, thickens, becomes 
opaque, whitish, so that then it is still nearer to it and to the outer 
part of the arachnoide membrane, 

The arachnoid membrane most resembles the serous membranes 
in its form, texture, secretions, its anatomical relations with the en- 
cephalon and spinal marrow and with the dura-mater, and in its dis- 
eases, as thickening, increase of its secretory power, whence result 
congestions of serum, adhesions between contiguous surfaces or the 
formation of accidental membranes. It is almost exactly like them. 
Gordon then is wrong in supposing that the analogy between its 
texture and that of the serous membranes is not proved, and that we 
must consider it as a separate organic tissue different from all others. 


* Vicg-d’Azyr, in the Me&m. de Paris, 1781, p. 497. 
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All the facts we have adduced authorise us to arrange the arach- 
noid membrane and the dura-mater in the class of sero-fibrous mem- 
branes. It however is important to remark, that these two mem- 
branes are very intimately united with each other, and that the 
difference observed between them in the adult does not exist in the 
feetus, where we find, instead of the dura-mater, only a single thin 
transparent membrane destitute of fibres, and having all the cha- 
racters of a serous membrane. But there we evidently have a new 
fact in support of our opinion in regard to the nature of the arach- 
noid membrane. At first only the inner layer ofthe dura-mater is 
formed; afterward it is changed externally into a fibrous tissue, or 
this tissue is developed between it and the bones, 


ARTICLE THIRD. 


OF THE DURA-MATER. 


$ 1798. The dura-mater (dura-menine), a fibrous membrane, is 
the most external envelop of the spinal marrow and encephalon. It 
forms a sac closed in every part, which has the form of these two 
organs. Its external face looks to the inner face of the spinal ca- 
nal and the skull; the internal is turned towards the outer face of 
the arachnoid membrane. This latter is smooth in every part. 

The vessels of the spinal portion of the dura-mater arise from the 
vertebral, the intercostal, the lumbar, and the sacral arteries: those 
of the cranial portion from the internal maxillary artery. 


I. SPINAL DURA-MATER,. 


$ 1799. The spinal portion of the dura-mater differs in several 
respects from the cephalic. It forms a very long canal, terminated 
at its lower part in a cul-de-sac, which occupies the whole spinal 
canal, gradually enlarges from above downward, but terminates in a 
blunt summit at the lower extremity of the sacrum. This sacisnar- 
rower than the spinal canal, to which it adheres, principally onthe . 
sides and posteriorly, only by a very loose cellular tissue, which con- 
tains, especially at its lower part, an abundance of substance simi- 
lar to fat of a reddish yellow colour. It is united anteriorly to the 
posterior ligamentous envelop of the vertebral column much more 
intimately. : 

The two faces of the spinal dura-mater are smooth, It is not only 
longer, but much broader than the spinal marrow. Outwardly it 
givesto each spinal nerve a sheath which accompanies ıt t0 beyond 
the intervertebral foramen, enlarges a little in this place on account 
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of Ihe ganglion of the posterior root, and gradually terminates ın 
the external cellular tunie of the nerve. ! 

It is very evidently formed of longitudinal fibres which are more 
regular and less distinet than those of the cranial portion, and it is 
thinner than the cerebral dura-mater. 


II. CEREBRAL DURA-MATER. 


$ 1800. The portion of the dura-mater which corresponds to the 
encephalon, is attached to the internal face of the skull by numerous 
small ramifications of vessels which extend from it to the bones: its 
external face is corrugated. It adheres very strongly to the skull at 
its lower part: its lateral and upper faces are connected with the 
sutures more intimately than with the other parts of the cranium., 

The arteries and veins proceed on its external face in the slight de- 
pressions which they exactly fill, and also project above its surface. 

There are but few fibres visible on its external face. The centre 
ofits upper part presents some which are irregular, flat, have a trans- 
verse direction, and intercross. ß 

We distinguish through the dura-mater the vessels of the pia- 
mater, and also the eleyations and depressions of the external face 
of the encephalon. 

The inner part of its upper face presents at intervals along the 
large longitudinal sinus, and some lines from this venous canal, some 
broad and some narrow openings, which are seen principally in 'the 
region of the sinciput. - 

Internally it presents in all its extent a fibrous texture much more 
distinet than that of the spinal portion. We may divide ‚the fibres 
seen there into two layers. T'he external folluw a longitudinal di- 
rection for all the extent of the membrane, and are arranged very 
compactly; the internal are placed on the preceding, to which they 
generally adhere but slightly, and are much more separated irom 
each other; they are particularly apparent and very numerous at 
the upper part, while they gradually disappear at the lower. 

Although the dura-mater is usually considered as divided into se- 
veral layers, between which the venous sinuses proceed, and is com- 
posed oftwo folds, and although we can in fact divide it into two 


layers, still this separation is purely artificial, always excepting the . 


serous layer; we can never form them except by destroying the tissue, 
and we may at pleasure diminish or increase the number of the layers. 

The cerebral dura-miater principally differs in its arrangement 
from tbe spinal by the following characters: — > i 

ist. It does not form a single sac but a cavity which is divided 
into several partitions by different prolongations which it sends in- 
ward. These prolongations are in direct ratio with the development 
_ of the encephalon, as they divide the cavity of the skull into com=- 
_ partments destined to receive the principal portions of this organ. 
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We number three of them, a transyerse and two longitudinal. They 


have this in common, that at their external edge, which is connected 
with the internal face of the skull, they divide into three layers, the 
external of which continues to follow the direction of tlıe common 
sac of the dura-mater, while the two internal converge inward and 
are soon blended in a single layer which terminates in a loose in- 
ternal edge. Besides the external edges, the internal edges, and 
the faces of the prolongations, are continuous with each other, and 
they may be described under the common name of the erucial pro- 
longation of the dura-mater (processus dur matris cruciatus), the 
branches of which extend to the right and left, upward and down- 
ward, and forward and backward. 

The transverse prolongation is the tentorium of the cerebellum, the 
iransverse septum (tentorium cerebelli). Its form is nearly semieir- 
cular. Its posterior, convex, and internal edge, which is the long- 
est, avises from the transverse branches of the cruciform ridge of the 
oceipital bone, and from the upper edge ofthe petrous portion of the 
temporal bone. The anterior, which is much smaller and concave, 
is loose: it forms the posterior and lateral parts of an opening which 
is closed anteriorly by the basilar portion of the spheno-ocepital 
bone, and is attached on each side by two separate points to the an- 
terior and posterior clinoid processes, between which it covers on 
both sides the sella turcica. i 

The cerebellum and the medulla oblongata are situated under this 
tentorium, which completely separates from the rest of the skull, 
excepting only from the anterior opening, the posterior and inferior 
part destined to receive it. 

The central portion of the tentorium is continuous upward and 
downward with the two longitudinal prolongations, the falx of the ce- 
rebrum, and the falx of the cerebellum, both of which are situated 
on the median line, and the external edge of which is convex and 
broader than the other, and is attached from before backward to the 
external edge of the dura-mater, while the internal is concayve, sharp, 
and loose. These prolongations separate the right and left portions 
of the cerebrum and cerebellum. N 

The falx ofthe cerebellum, the median septum of the cerebellum 
(falx cerebelli), is situated posteriorly between the two ae 
of the cerebellum, extends from the centre of the posterior edge of 
the tentorium of which it makes a part, and from the inner occipital 
protuberance to the centre of the posterior edge of the large occipi- 
tal foramen. It descends along the internal occipital crest, gra- 
Aually contracts and divides at its lower extremity into two small 
lateral folds which extend forward. 

The falx of the cerebrum, or the large falx, the longitudinal fold of 
ihe meninz, (fal» cerebri, s. processus faleiformis cerebri, s, major )arises 
from the centre of the upper face of the dura-mater, under the form of 
a prolongation which descends vertically between the two hemispheres 
of the cerebrum in all their length. It gradually increases in height 
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from before backward. Posteriorly it rests by its lower edge on the 
tentorium, of which it forms a part, and its anterior portion which 
is much more extensive, terminates in a loose and concave edge. 
It advances above the centre of the corpus callosum, but does not 
touch it except at its posterior extremity, for the arteries of the cor- 
pus callosum are at least one line distant from it. 

The large falx is attached by its external edge forward to the in- 
ternal frontal crest, and in the rest of its extent to the inside of the 
saggital suture. The upper longitudinal sinus is situated between 
the two layers which form its external edge superiorly. It is also di- 
vided at its concave edge into two layers, which receive between them 
the inferior longitudinal sinus and the right sinus. The posterior part 
of its inferior edge is continuous on each side with the'tentorium. 

This prolongation is smooth on its two faces, It has manifestly a 
fibrous structure. 

Most of the fibres which form it are oblique from behind forward 
and from below upward. They are more horizontal the more ante- 
rior they become. Others, which are much fewer, and which cross 
the preceding, are observed particularly at the anterior part and at 
the upper edge of the falx, so that we cannot there mistake the ana- 
logy between the dorsal and ventral faces any more than the dis- 
tinctive character of these two faces, which is that the first is stronger 
than the second. 

The falx presents not very unfrequently, especially near its lower 
edge, considerable spaces, openings through which the internal walls 
of the two cerebral hemispheres touch and sometimes even adhere 
together. _ 

2d. The cerebral dura-mater has not the same relation as the spi- 
nal in regard to the nerves which emerge from the skull; it gene- 
rally accompanies them farther than this latter and follows the spinal 


of the trifacial nerve is enclosed in special canals. The envelop it 
gives unites them still more closely, and when they emerge from the 
skull it is continuous with the periosteum of the bones, while the spi- 
nal dura-mater terminates only in the cellular sheath of the nerves. 


IL, LIGAMENTUM DENTICULATUM. 


$ 1801. The spinalmarrow has one mode of attachment which 
the cerebrum has not, and which very probably serves to compensate 
for the liberty which it enjoys in the vertebral canal, on account of 
the disproportion between its volume and the calibre uf this canal. 
We mean the ligamentum denticulatum, or serratum. 

This ligament descends on both sides between: the anterior and 
the posterior series ofthe roots of the spinal nerves, commences di- 
rectly above the occipital foramen and terminates some distance 


above the extremity of the spinal marrow, at the summit of its 
vol IT. 
H 


nerves, so that for instance, the commencement of the three branches. 





Va Se a 0 u N, 





74 DESCRIPTIVE ANATOMY. 


inferior expansion. Itissituated above the vertebral artery when it 
enters the skull, and before the accessory nerve: in the rest of its 
course it is nearer the anteriorthan the posterior roots. It is smooth, 
thin, narrow, whitish, and composed of a series of triangular slips 
united at their base by a very thin band. The base of these slips is 
thin and flat, and rests directly on the pia-mater. Their summits 
are rounded, harder, thicker, and turned downward, and are at- 
tached to the arachnoid membrane and still more firmly to the dura- 
mater. There is generally one between each pair of cervical and 
- dorsal nerves, and they are usually nearer the lower than the upper 
nerve. Hence, in most subjects, there are twenty of them. Their 
number, however, is by no means constant: they are frequently 
fewer than the nerves, because one slip between one or several pairs 
of nerves is generally deficient, although there is nothing determi- 
nate in this respect. More rarely two are found between two pairs 
of nerves. Their whole number then varies from twelve or four- 
teen* to twenty-two or twenty-three.} 

The ligamentum denticulatum enlarges from above downward, 
and the slips separate still more from each other the lower they are. 
Below these latter we observe a fold about an inch in length which 
proceeds along the sides of the spinal marrow, but rarely or even 
never descends to the real termination of this cord. Not unfre- 
quently also the ligamentum denticulatum is perforated, especially 
at its upper part, whence it has a reticulated appearance.f 

Judging from its texture, this ligament seems to belong to the 
class of fibrous organs, since not only the slips but also the external 
part of the membrane extended between them have a silvery lustre, 
and longitudinal fibres are very evident internally. It also adheres . 
very intimately to the spinal dura-mater, while itis attached to the 
pia-mater only by a cellular tissue, which is in fact solid, but is easily 
torn. We cannot then consider it-as a prolongation of the pia- 
mater as do many anatomists, whose opinion Bichat has justly op- 
posed,$ and it is more proper to regard it as an internal prolonga- 
tion of the dura-mater, since the cerebral portion of this membrane 
sends those prolongations which are so remarkable between the 
different regions ofthe mass of the encephalon. 


* Sabatier, loc, cit., pP. 460, 

+ Gordon, loc, eit.,p, 190, 

+ Vieg-d’Ayzı, loc, cil,, p, 603, 
$ Anal, gener, 





OF THE NERVOUS SYSTEM. 23 


CHAPTER IV. 


PERIODICAL DIFFERENCES OF THE CENTRAL PORTION OF THE 
NERVOUS SYSTEM DURING ITS DEVELOPMENT. 


$ 1802. The development of the central part of the nervous sys- 
tem * has been studied but a few years; hitherto only the general 
traits of this history, its most prominent features, have attracted 
attention. 


I. SUBSTANCE. 


$ 1803. The principal differences in the substance of the central 
part of the uervous system relate to the extent, form, situation, tex- 
ture, colour, and relations with the envelops. 

lst. Erient. The central part of the nervous system is generally 
much larger in proportion to the body the younger the organismn is, 
The spinal marrow occupies all the length of the vertebral canal 
until the end of the third month of pregnancy. Itistrue that from 
this period it begins to shorten, but it is not confined to its normal 
limits till the eighth month of pregnancey. It is also thicker during 
the early periods of life. 

The encephalon, with the exception of the cerebellum, is also pro- 
portionally much more extensive. It must not however be thought, 
especially in regard to this viscus, that a greater extent is perfectly 
synonymous with a greater mass, for the parietes are proportionally 
much thinner than at a more advanced age. 

The encephalon until perfectly developed, continues to be larger 
in proportion to the body than it is finally: for between six and se- 
ven years, according to Wenzel,t and Semmerring f states even 
from the third year, it has acquired the size and weight which it will 
retain through life. 

2nd. Situation. The very imperfect development of the posterior 
part of the vertebral column causes the spinal marrow and the en- 
cephalon to be much looser and less attached during the early pe- 
riods of existence. 


* Tiedemann, Analomie du cerveau, contenant l’ histoire de son developpem 
dans le feetus, trans, by Jourdan, Paris, 1823,—Schoenlein, Vonder Emelahop: 
phose, et 1816. Serres, Analomie comparce du cerveau dans les quatre 
classes de vertebres, Paris, 1824.—Desmoulins, Aapanien succincte du developpe 
Beh a A RE Grad nl } nn the Archives gendrales de mede- 

- eine, juin ‚—Rolando, in several articles of the Dizzionario periodico di j- 
cina, Turin, 1822 et suiv, a ae 

f De penitiori struct. cereb., % 266, 

t Tab, baseos encephali, p. 13, 
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3d. Form. The differences in respect to the form are very re- 
markable. 


I. SPINAL MARROW. 


a. The calibre of the spinal marrow is much more uniform the 
younger the fetus is. T’he prominences which correspond to the 
nerves of the extremities develop themselves only in proportion as 
the extremities appear. 

b. The spinal marrow which is entirely full and solid, not only 
in full grown subjects but already even during the early months of 
existence, encloses at first in all its length a canal which is unin- 
terruptedly continuous with the cerebral fissure, and which is larger 
in those parts where the spinal canal is prominent. 

This canal is at first not rounded, but oblong from before back- 
ward, and if we except a small plate which bounds it anteriorly, it 
extends through the whole thickness of the spinal marrow. Hence 
the internal face of the latter is at first continuous with the external, 
as the whole canal is much larger during the early periods of lifes 
than at amore advanced epoch, and then it does not resemble a pro- 
per canal so much as a fissure, wbich separates almost entirely the 
two lateral portions of the spinal cord. This canal also .gradually 
closes and contracts from without inward at the posterior part: the 
spinal marrow then folds longitudinally forward and backward: 
hence arise anterior and posterior longitudinal grooves, which never 
communicate with the central canal, even as the cerebrum and the 
summit of the spinal cord, preseut during life not only two longitu- 
dinal grooves, an upper and a lower, but also two central vavities 
separated from these same grooves by medullary substance in at least 
most of their extent, and by the pia-mater in all their course. The 
longitudinal grooves of the pia-mater, however, are broader during 
ihe early periods of existence, and the posterior not unfrequently 
entirely disappear as the subject grows older. } 

c. Although the spinal prolongation is at first much larger in pro- 
portion to the whole body than it isin the adult, we soon see an 
opposite relation between it and the encephalon, both from the de- 
velopment of the latter, and from the diminution of the spinial cord, 

Thus we have found that tbe proportion between the spinal mar- 
row and the cerebrum was still as | : 107, and evenas1: 112, in 
the full grown fcetus and the child of five months: for the cerebrum 
of the foetus weighs nine ounces and four drachms, and that of the 
child five months old, twenty-one ounces, the spinal marrow of the 
former two scruples and five grains, and that of the second a drachm 
anda half. In a fetus of five months, on the contrary, the propor- 
tion was as 1: 63, since the cerebrum weighed six drachms, one 
scruple, and eight grains, and the spinal marrow six grains. It was 
as 1: 18 ina fetus of three months, where the brain weighed thirty- 
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six grains and the spinal marrow two. In the adult it is as 1: 40. 
These estimates will serve to rectify the calculations given by some 
- anatomists, of the differences observed at different periods of life, in 
the respective proportion of the encephalon and the spinal cord.* 
The younger the fotus, the larger the spinal marrow in propor- 
tion to the encephalon. It is evidently larger and heavier in pro- 
rtion to this latter, even in thehuman fetus of three months, than 
in the adult, either on account of its greater size, or of the small- 
ness ofthe encephalon; but the latter soon exceeds it more than in 
the adult, both because it increases much, and because the spinal 
eord itself diminishes. 


II. MEDULLA OBLONGATA, 


a, The medulla oblongata, except perhaps in the earliest periods 
of its formation, is much more distinct from the spinal marrow, and 
the angle between the two organs is much nearer a right angle, the 
younger the fcetus is. 

b. It is also proportionally much more developed during the early 
periods of life than at a more advanced age. This proposition is 
applicable particularly to its lower and anterior part, which concurs 
to form the cerebrum. Hence, why the medulla oblongata is still 
more distinct from the spinal marrow in the full grown fostus and 
the young child than in the adult, and why, also, all its parts, par- 
tieularly the eminences of its lower face, the pyramids and olivary 
bodies, are then more permanent, and separated by more distinet 
limits. This circumstance seems to be in direct ratio with the 
greater development of the cerebrum. 

ec. The calamus scriptorius is much larger in the early periods of 
existence, because its parietes are then thinner, and the distance 


between them from behind forward is greater. The transverse cord 


* Carus Kae und Physiologie der Nervensystems, p. 262) expresses him- 
self upon this subject very vaguely, for he merely states that the proportional vol- 
ume ofthespinal marrowand cerebrum, isthat which varies the least in the human 
feetusand theadult, both because thedisproportion between the encephalon andthe 
spinal marrow seems less froın the great volume ofthis latter, and because the type 
of thehuman speciesalways predominatesevenhere. He,however, adınits farther 
on (p, 266), that the spinal marrow isalways larger, compared with theencephalon 
in the human fetus than in the adult, although it is not much larger than when the 
subject is fully developed, Tiedemann (loc, cit., p, 141, 142, 143) makes a more 
exäctstaternent: hesays thatthevolume of the spinal marrow is much larger com- 
paredto that of the brain the younger the fetus is ; that the human fetus perfectly 
‚corresponds to animals in this respect, and thatthe cerebrum becomes much larger 
in proportion to the spinal marrow the nearer itis to its period of perfect develop- 
ment, From what we have said above, it follows thatthis proposition is true, at 
most ouly for tie early periods of fetal life ; that an inverse proportion soon super- 
venes, and that consequently, we observe, before thatwhich marks the perfect state, 

another, where the encephalon presents, in proportion to the spinal marrow, a 
much greater volume than it has in the adult, so that regarding only the mass and 

weight, we find at this period a relation more favourable to the cerebrum than that 

observed in full grown subjects. 9 

H 
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which eloses it superiorly, does not exist at first, but it is greater 
during the early periods of fotal existence than in the adult. 

The white strie upon the floor of the calumus seriptorius, do not 
appear tillsome months after birth, while the grey eminences before 
them are visible in the fetus of three months, * 

d. The nlivary bodies appear in the third month of fetal exist- 
ence,f but when the foetus is full grown, they are formed externally 
only of grey substance. In the third, and even in the fifth month 

of pregnancy, we discover within them a small cavity, which dis- 
appears entirely at the sixth.f When they have become completely 
solid, the grey substance ramifies there at first more simply than it 
does afterward.$ 

e. The pyramids appear much sooner than the olivary bodies, 
and are also, proportionally speaking, much larger at first than in 
the adult. 

f. The corpus callosum does not appear till late and tiil the third 
month. It is at first thinner and shorter. Its size in proportion to 
that of the medulla oblongata is still less. The longitudinal groove of 
the lower face is deeper in the full grown f@tus than in the adult. 


III. CEREBELLUM, 


The cerebellum is one of the parts of the central mass of the ner- 
vous system which äre developed the latest. 

It appears during the sixth week of fetal existence as a verysmall 
layer, at first hardly visible, thin, horizontal, situated transversely 
on and before the calamus scriptorius, divided by a deep median fissure 
into two halves, which is only a slight appendage of the tubercula 
quadrigemina, with which it is continuous upward and forward at 
an obtuse angle. The transition is made afterward less insensibly, 
because the anterior valve is developed between the two organs. 
Very probably, the part of the cerebellum which exists first, is only 
the vulvule of Vieussens, which opinion is supported by this thin- 
ness, and the fact that the cerebrum, generally considered, is formed 
from below upward. This primitive layer gradually becomes thicker 
from above downward, and finally gives rise to the cerebellum: but 
it is very low in regard to its other two dimensions, and is very 
small in proportion to the otner parts of the encephalon. 

In the full grown fetus, the relation of the cerebellum to the cere- 
brum, is stil) generally asl : 23, since the cerebrum weighs between 


nine and ten ounces, andthecerebellum aboutthreeand ahalfdrachms. | 


The cerebellum, however, rapidly attains its normal proportional size. 


ı * Wenzel, De pen, struct, cereb., p. 320, 32]. R 

+ Carus, Zoe. cit., p, 289, —Tiedemaun asserts that they are not developed till the 
end of the fifth or the beginning of the seventh month. 

+ Carus, loc. eil., p. 289, 

6 Carus, loc. cit., P+ 290. 
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We have determined that the relation one month after birth'is’as 
1:17, and five or six months later is as 1: 8, at which period the 
cerebrum weighs about sixteen ounces, and the cerebellum two. 

The component parts of the cerebellum, however, are developed 
earlier than those ofthe cerebrum. We obserye grooves on its sur- 
face aboutthe end ofthe fourth month of pregnancy : they appear first 
at its central part. The largest also, those which divide the organs into 
lobes, appear before the small, and the latter are at first mugh more 
superficial and more simple than at subsequent periods. 

The rhomboid body of the cerebellum includes at first a cavity, 
which still appears at the third month. * 


IV. CEREBRUM. 


If we except the early periods when the spinal marrow and medulla 
oblongata predominate so manifestly, the cerebrum is at first much 
larger and heavier in proportion to all the other partsof the centre of 
the nervous system than in the adult. 

The great differences in its structure, oblige us to consider its parts 
in the same order as when we described them. 

a. Cerebral prolongations. "The most remarkable thing in regard 
to the cerebral peduncles, is the direction they assume at first: their 
posterior part rises perpendicularly, andis continuousatan acute angle 
with the anterior, which also descends as vertically asthe other, and 
directly before it. 

They are besides much larger in the fetus than in the adult, in 
proportion to the other parts of the cerebrum. 

b. Tubercula quadrigemina. These tubercles, with the cerebral 
peduncles, are at firstthe largest part of the cerebrum. They are then 
much larger in proportion to the volume they have afterward, than 
one of the central portions, and form the highest part of the cerebrum, 
so that they haye sometimes been mistaken for the cerebellum.t 

They do not at first deserve the name which is generally given to 
them, for they are separated neither lengthwise nor breadthwise, but 
form a very elongated homogeneous mass. Their lateral halves are 
probably not united at first on the median line by nervous substance, 
and the communication between them is established only by the pia- 
mater. 

Their longitudinal groove appears a little before the transverse., 
It is developed from before backward, so that it separates the two an 
terior eminences sooner than the two posterior. The transversegroove 
is situated at first, proportionally speaking, farther back, whence the 
anterior pair of eminences is always much larger proportionally at 
first than in the adult. 


* Carus, loe. cit.,p. 2 


85. 
r rs De generat,, Amsterdam, 1662, p. 301.—Autenreith, Suppl. ad hist. 
emb.,p- 21. 
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The tubereula quadrigemina are still larger in proportion to their 
breadth, in the foetus than in the adult. Although in the latter they 
are more long than broad, they however possess their normal length 
at the period of birth, and after this time they only increase more or 
less in breadth. 

Their parieties are much thinner if examined ata period still nearer 
conception. They also enclose a considerable cavity wbich gradually 
becomes smaller as their parietes thicken, and which is united by the 
small grooves within them. 

ce. Pineal gland. It would seem as if this body did not begin to ap- 
pear till the third or fourth month of pregnaney.* Itis at first more 
rounded and flat. We find no trace of concretions untilthe period of 
birth, but sooner or later, sometimes not till the seventh year, a soft 
and viscous substance forms before it, which is situated on the posterior 
commissure, and gradually hardens after the age of seven years, and 
begins by surrounding it. Sometimes, however, we find no trace of 
pineal concretions in much older subjects, a rare peculiarity which is 
established by the observations of Wenzel and ourselves. The number 
of these concretions generally increases in age. In youth, the 
viscous substance and the concretions are situated before the pineal 
gland: in the adult we find them also in the anterior depression and 
in the substance ofthe gland: in old subjects they exist in all these 
places at once. These concretions are paler in infancy and in old 
age, than in the intermediate periods.f 

d. Optic beds. These eminences are larger in the fetus than in the 
adult, in proportion to the corpora striata and the hemispheres. 

At first they are entirely separated from each other. Afterward, 
but always at an early period of conception, they adhere on the limits 
oftheir upper and internal faces, by a thin but very distinet medullary 
layer, which extends between them like a bridge. Much later, and 
about the fourth month, the commissura mollis is formed, but it is at 
first much larger than in the adult, which character it still preserves 
in the full-grown feetus, and even in infancy. ’T’he upper bridge has 
long disappeared at birth. 

e. Corpora striata. T’hese bodies appear later than the optic beds. 
They are at first smaller in proportion to the latter and the hemi- 
spheres, and are developed in the form of prominences of the inferior 
wall of these latter; they are never hollow internally, and are much 
more distinct from the hemispheres and the optic beds as the fetus is 
younger. y 

f. Hemispheres. We have always found the hemispheres of the 
cerebrum before the corpora striata. They are much larger andmore 
extensive in proportion to these latter, the younger the fotus is. At 
first, however, they are extremely small in proportion to the other 
parts before which they are situated, but do not extend beyond them 


* Tiedemann, loc. cit., R: 216. 
7 Wenzel, oc. g#“, p. 315. 








































OF THE NERVOUS SYSTEM. 8l 


on the side, At first they are very rounded, and then become more 
oblong than they are when fully developed. We are not yet certain 
whether they are separated from each other at the period ot their for- 
mation, or if they form only one rounded transverse promineuce. Ob- 
‘ servations uponthe fetuses of sheep, analogy with the development of 
other parts, the tubercula quadrigemina for instance, and the manner 
in which they are developed in the animal series, render the second 
hypothesis probable.* 'l'his period, however, if it occurs, (of which 
we have not the least doubt, from researches made recently upon very 
young fetuses of sheep,) passesvery quickly, and is replaced by 
another, which presents an arrangement opposite to that we have 
mentioned. The two hemispheres separate from each other com- 
pletely ; their internal parieties are perfect except a small space at, 
their posterior part, and their internal faces are, it is true, placed 
one against the other; but we can separate them entirely without 
the least laceration, as in the cerebral hemispheres of birds. 

The hemispheres continue to increase and gradually extend out- 
‘ ward, backward, and upward, so that they cover first the optic beds, 
| then also the tubercula quadrigemina, and finally the cerebellum. 
Their surface continues smooth for a long time, and we observe 
\ there no trace either of the division into lobes, or. of circumvolutions 
\ and anfractuosities, Their parieties are at first exceedingly thin in 
| proportion to the space they circumscribe. 
The fissure of Sylvius is developed at the third month, under the 
| form of an oblique fissure, between the anterior lobe and the middle 
Jlobe; but it continues for along time more superficial than in the 
‘adult, and forms at first only a’slight depression, which depends par- 
| tieularly on the fact that the middle lobe is then proportionally much 
| shorter, and only increases gradually from above downward. Hence, 
"why tbe isle of the fissure of Sylvius is at first entirely loose and 
‘unattached. The circumyolutions and the anfractuosities appear 
(afterward, not until the fourth and fifth month, and the internal of 
!the upper face appear before all the others. The prominences ot tlıe 
\isle of the fissure of Sylvius form last, and we have found no ti«.ce 
‚ofthem in the fatus of eight months. 

g. Those parts of the cerebrum which serve to unite the others, the 
‘ corpus callosum and the fornix, are developed the last. At first we 
" find in their place only a fold of the internal wall of the hemispheres, 
which is entirely hollowed outward, and which projects within the 
«eerebral cavity. This fold gradually disappears in its anterior part, 
tand as it vanishes, the corpus callosum forms from before hackward, 
‘80 that this latter seems to depend on the circumstance that the cere- 
!bral substance turned at first outward, is reflected inward, and the in- 
Fternal walls of the two hemispheres then unite in this latter direction. 
But below this point the internal parietes separate still more, and 


* Meckel, Deutsches Archiv. fur die Physiologie, vol.i. p+385, 
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thus form the ventricle of the septum, which finally contracts con- 
siderably. 

The fornixv and the corpus fimbriatum arise from the enlargement 
of a small cavity in the bemisphere through which the pia-mater 
penetrates from before backward, to produce the large cerebral fis- 
sure which increases its distance from the optic bed. 

The mammillary eminences form until tbe seventh month a single 
eminence, which perhaps develops itself in the same proportion as 
the internal wall of the lateral ventrieles is separated by the pia- 
mater which penetrates within it. 

The anterior commissure appears at three months. 

The ventricles of the cerebrum present several remarkable differ- 
ences at different periods of development. 

It is a general law, that they are larger in proportion to their 
parietes, the younger the organism is. This eircumstance depends 
principally on the thinness of their parietes, as we have already 
stated when speaking of the tubercula quadrigemina, the optic beds, 
the cerebral hemispheres, and the meculla oblongata. The fossa of 
the medulla oblongata is also much larger in the early periods from 
the great development of this part. 

. The form of the hemispheres also varies at different periods of life. 

In the early stages of pregnancy, the hemispheres form in fact only 
one large cavity, since there is then no ventricle of the septum nor 
corpus callosum, the space between the internal walls of the hemis- 
pheres is in no manner closed. 

At alater period the ventricle ofthe septum, which when the subject 
is perfectly developed is generally entirely separate from the others, 
communicates with the third ventricle below the anterior commissure. 

The third ventricle is not at first divided into an upper and a lower 
canal by the commissura mollis; but in the latter periods of fetal 
existence this separation is more marked than in the adult. 

The lateral ventricles are not divided at first into three horns, but 
are entirely single. The anterior and middle horns are developed the 
first when the corpus striatum forms. The posterior horn is the last 
to appear. The formation of the latter and this complete separation 
of the first two, depend on the thickening of the parietes of the he- 
mispheres, and the increase in the size of the corpora striata. 

4th. Texture, consistence, and colour. The nervous system in general, 
and particularly its central mass, are extremely soft in the early periods 
of life. It is curious, however, that a 02 this softness, its 
fibrous texture* is easily distinguished, and is even more eyident 
than in the adult, even as in fishes we obserye it in several parts of 
the cerebrum, without reeurring to any artificial means to render it 
more evident. The fibres seem to be arranged in elongated and 


* Petsohe, Syllog‘, obs, anat. select,, Halle, 1736, p. 33, $ 76, 
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yramidal fasciculi, the summits of which are turned inward, and the 
Br of which look towards the surface of the cerebrum ; at least we 
have observed this phenomenon several times in the brains of fetuses 
macerated for a short time before or after their immersion in alcohol. 
The difference between the grey and the white substance is visible 
at alater period. It appears earlier in the spinal marrow than in tbe 
cerebrum, where it is evidently formed from behind forward, and from 
below upward. It is already very evident at seven months in the 
spinal marrow, and perhaps even it is observed there sooner. The 
grey substance has then even a deeper tint than that which marks it 
afterward. But the medulla oblongata is still entirely grey towards 
the period when the embryo is fullygrown. After this period we first 
see the pyramids whiten, then the olivary bodies are covered with 
white substance. "The annular protuberance is still entirely grey ex- 
ternally in the first weeks after birth, although the longitudinal fibres, 
extended into thepyramids, which pass through it, are entirely white. 
The transverse äbres soon afterward also become white: the inferior 
and external before the superior and internal, which at two months 
are but few in number, and scarcely perceptible. The difference be- 
tween the grey substance and the white substance is observed in the 
cerebellum during the latter periods of fetal existence. The grey 
substance however is much greater there in proportion than in 
the adult. The yellow substance, situated between the grey and the 
white, rarely forıns before the end of the first year, and it never 
appears in the course of the first six months. 
The cerebral peduncles are still grey externally in the first periods 
of life, although the prolongations of the pyramids within them haye 
‚already a whitish colour at this time. Some months after they are 
‚often entirely white on the surface. Sometimes however we have 
‘found them entirely grey in children five months old, while the 
"white substance was completely developed in the medulla oblongata 
‘and the cerebrum. Itis true they had then a brighter tint than the 
| rest of the white substance. The black substance which is met witn 
"internally in the adult, is simply grey in the first year. The mam- 
ımilliary eminences are usually entirely grey at five or six months. 
The difference between the grey and the white substance already 
| begins to show itself in the other parts of the cerebrum at the period 
‘of birth, or at least in the first few weeks oflife. Their arrangement, 
|however, then differs much from what it is afterward. The optic beds 
‘and the corpora striata are entirely grey, although having very mani- 
Ifestly a fibrous texture, or at least it is very diffieult to distinguish the 
ftwo substances, because the grey is but slightly coloured, and the white 
His greyish. On the surfaceof the corpora striataisa very vascular layer, 
giving them aredder and a deeper tintthan belongstothem, and under 
this is a homogenous mass of a brighter colour and still entirely grey. 
here are developed in this layer yelluwish white rays which perfectiy 
with it, are still less abundant than it, and are not attached to those 
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of the cerebral peduncle: but we have not yet determined with cer- 
taintyat what period they appear, although they are evidently formed 
in the first weeks after birth and not in the latter of f@tal existence. 
These yellow rays disappear in the course of the first month. Atthe 
same time the red and vascular substance is discoloured, and a me- 
dullary band, scarcely about a line broad, forms between it and the 
external grey substance, and gradually extends particularly inward. 

This layer, formed alternately of red substance and of a yellowish 
white substance about six lines broad, presents a very marked an- 
alogy with the fimbriated nucleus of the olivary bodies and of the 
cerebellum. But the cerebrum differs from the cerebellum and the} 
medulla oblongata, inasmuch as its corpus dentatum is only=a tem- 
porary formation, while in the other two it is permanent. 

The grey cortical substance is much thicker in the cerebrum in 
the early periods of life than subsequently. At five months its 
average measure of thickness is about two lines. 

As the intermediate yellow substance is not developed in the cere- 
bellum at this period, so too the envelop of the posterior circumvelu-] 
tions of the cerebrum is not yet divided by an intermediate medullary 
band intoan external and an internal layer ; we must then attribute 
the absence of this arrangement to a suspension of development which 
is sometimes observed in adults. 





V. ENVELOPS. 


- $ 1804, The pia-mater is generally much more vascular and muchf 
better developed, but also united much less intimately with the nervous 
substance the vounger the fetus is. Theinternal pia-mater seems to 

form gradually. The choroid plexuses seem to participate remarkablyf 
in this difference dependent on age; but they do not exist at all dur- 
ing the early periods, although the cavities which include them are 
already formed, so that the differences in tlieir development depend 
according to all appearances less on ıhe increase of the mass of the 
cerebrum than.on the extent of its cavities, and they are in direet 
ratio with the activity of the secretion even as in the mammalıa,) 
where the ventricles are larger than those of man in proportion toff 
the medullary mass, the choroid plexuses are also much more deve 

loped than in the human species, . 

The arachnoid membrane, if we except perhaps the first periods, is 
at first much more evidently distinct from the pia-mater and from the 
dura-mater inallitsextent. Itis also proportionally softer, thicker 
and less transparent. We find between it-and the other two mem, 
branes, and also in the cavities ofthe encephalon and the spinal mar 
row, during the early periods of life, much more fluid than exists 
afterwards. Its differences at different periods of its development are 
then most probably in direct ratio with its power of secretion, since 
when thelatterisincreased by amorbid statethe membrane is changet 
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exactly in the same manner. It generally becomes less pellucid, 
thicker, and harder, as the subject grows older, 

The glands of Pacchioni are not generally observed till at an 
advanced period of life. 

The dura-mater is proportionally more vaseular, but thinner and 
less distinetly fibrous in the early stages of life, than at a more 
advanced period. Its prolongations, particularly the perpendicular, 
are very thin, much less extensive, and easy to divide into two 
lateral layers in all their extent, so that considered generally they 
are but slightly developed. The connections between the skull and 
the cerebral dura-mater which is still imperfect, are much more E 
intimate in tlıe foetus than in the adult. The substance between the : 
spinal dura-mater and the vertebral column is at first much more 
abundant, but also thinner and gelatinous: it does not become 
changed into fat until after the first year of birth. a 

$ 1805. Notwithstanding all the researches hitherto made, the mode 
of the formation of the centre of the nervous system is not yet ascer- 
tained. Two ofthe characters presented by it at all periods of life 
are very much developed in the early states, viz. the ventricles and 
the two lateral corresponding halves. We may then conjecture that 
the central portion of the neryous system forms in the centre of a 
fluid and down it, that it there assumes the form ofa hollow canal, 
or that it is developed there in layers or cords more or less separated 
on the median line, which gradually unite to form a cavity. In tkis 
latter hypothesis, the number of degrees of development through 
which the cerebrum and spinal marrow pass would be greater than 
in the first, which does not admit of the primitive simple form of 
layers. But there are facts which favour the latter opinion, and 
although it renders the formation of the central mass of the nervous 
‚system more complex, we must not discard it to admire wrongly 
the simplicity of nature in her operations. The facts we allude to 
are the almost entire division of the spinal marrow into two lateral 
portions, which is seen from the first, the possibility of entirely sepa- 
rating also the anterior cords from each other, and thus of changing 
the spinal cord into two lateral cords : the great breadth and the slight 
thickness of the medulla oblongata; finally the total separation of 
the two lateral halves of the cerebellum, probably also of the tuber- 
eula quadrigemina, and very certainly of the optic beds. T'hus the 
central mass of the nervous system is developed from below upward, 
although we are as yet unable to determine if it is by one or two 
layers: these layers cross from before’ backward, curve inward to 
meet each other and blend on the median line, giving rise in this 
manner, first to a semi-canal and then to a perfect canal. This 
theory is supported not only by the facts supplied by the history of the 
fatus, but also by the development of the nervous system in the ani- 
mal kingdom. ‘The dorsal medulla and the cerebrum of worms and 
insects eyidently correspond to the inferior or anterior cords of these 

' same parts in the upper classes of animals, and we may without much 
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trouble extend a higher degree of organization to these organs, partly 
by supposing the superior cords to be added, and partly by supposing 
them united posteriorly, by which the layers or cords which first 
existed assume the form of a canal. 

The final development’of the central part ofthe nervous system is 
by the increase of the mass, which augments the thickness of the 
parietes of the ventricles, and contracts the latter. Next supervenes 
a period when the mass settles, so that the surface which was at first 
smooth and united becomes very uneven, and atthesame time much 
more extensive. Differences then occur in the nervous substance 
which divides into grey and white, by which phenomenon the deve- 
lopment of its intimate structure terminates. These different charac- 
ters generally appear in the parts in the same order as they are 
formed. The spinal marrow is first perfected in every respect. The 
tubercula quadrigemina change but slightly after birth. The cere- 
bellum seems to be an exception to the rule, for although it is formed 
late, it becomes perfect in respect to form and texture long before 
the cerebrum, and even before the annular protuberance. 


CHAPTER V\. 


OF THE MOTIONS OF THE CENTRAL MASS OF THE NERVOUS 
SYSTEM. 


$1806. The central mass of the nervous system has certainly two 
motions,* which are very evident in the brain. One depends on the 
pulsation of the arteries, the other on respiration ; of these, the latter 
is much less frequent than the former. Both consist in an alternate 
rising and falling of the encephalon, which in the secund is undoubt- 
edly enlarged and contracted alternately. Respiration determines 
the second kind of motion, because when the air is expelled from the 
lungs it is more difficult for the blood to return to the brain, while 
on the contrary, its return is more easy during inspiration. The 
encephalon enlarges then in the first ofthese two cases, and collapses 
in the second. b 


* Schlichting, De mot cerebri; inthe M Em. preös., vol. i. p. 113.—Lorry, Sur 
les mouvemens de cerveau et de la dure-mere same journal, vol. iii. mem. i. p. 277, 
mem. ii. p. 344.—Haller, Eiwperim. ad motum cerebri arefluru sanguinis natum; 
in the Opuse. NyEs vol. i. p. 231. Lamure, Sur la cause des mouvemens du cer- 
veau ; in the rem. de Paris, 1753.—Richard, in the Journ. de med., vol. xxix. 
1768, p. 140.—Ravina, De motu cerebri; in the Mem. de Turin, 1811.—Portal, 
Mem.sur un mowement qwon peut observer dans la moelle epiniere; inthe Mem. 
sur plus. malad., vol. ii.p. ne Sur un mouvement de lamoelle, &piniere 
isochrone a la respiration; in'the Journ. de phys. ewper. vol. i. p. 200. 
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CHAPTER VI. 





















OF THE CENTRAL PORTION OF THE NERVOUS SYSTEM IN THE 


ABNORMAL STATE.* 


$ 1807. Most of the deviationsin the formation of the central part 
of thenervous systemare congenital. They allrelate tothe existence, 
the number, the situation, the size, and the form of this mass. 

$ 1808. Existence and number. Not unfrequently a greater or £ 
less portion of the central mass of ihe neryous system is deficient by a 
Primitive deviation of formation. In acephalia vera} the spinal mar- 
row is usually developed as far as the vertebral column extends, and 
in this place terminates in a point, where it.divides like the cerebrum : 
ınto two rounded eminences. The cerebrum isthen entirely deficient, ; 
or at least exists but very imperfectly, except when there is a rudi- e 
ment of a head in spina bifida and in acephalia falsa, which is similar 
to spina bifida and which frequently coexists with it. The cerebrum 
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vol. iii. 
Magendie, Hist. d’une maladie gingyehere du systeme nerveuw; in the Journ. de 
phys. exper. vol, ii. p. 99.—A. L. J. Bayle, Memoire sur quelques points de la 
ER Pag et de la pathologie du systeme nerveun; in the Reveu medicale, vol. i. 
P.46,—L. Martinet, Observations tendantes a eclairer la doctrine des phenomenes 
Be dizeies dans les cas deramollissement du cerveau; same journal, vol. i. p. 56. 
—A. L. J, Bayle, Memoire sur Vexistence de la paralysie du meme cöle que la 
lösion cerebrale qui la determine; same journal, vol. i.p. 33, 

+ The following terms have been proposed for the deviations in the formation of 
the central mass ofthe neryoussystem which may appertain to thisclass : aneuria, 
the deficiency of the whole nervous system : N SENLMEHD, simultaneous 
absence ofthe encephalon and spinal marrow : amyelia, entire absence of the spi- 

„nal marrow ; atelomyelia, imperfection ofthe spinal marrow; anencephaliaabsence 
oftbe encephalon. N 
tThe most complete treatise on acephalia, is that of Tiedemann, Aanatomie der 
Aopftuseh Missgeburten, Heidelberg, 1813.—See also Tiedemann, Beobachtungen 
er Missbil dungen des Gehirns und seiner Nerven; in the Zeitschrift fur Physi- 
ologie, part i, 1824, p- 55, 
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andthe spinalmarrow are frequently partly or wholly deficientalthough 
no mark leads us to suspect that they have existed anteriorly. 

When the facial portion of the skull is imperfectly developed, ihe 
anterior part of the encephalon is also deficient, or at least, is very 
imperfectly formed. 'T’'he anomaly generally extends only to the cere- 
brum: the medulla oblongata is rounded before, especially when 
there is no trace of the cerebrum, or when the latter is replaced by 
a thin vesicle, although we cannot trace the hemispheres, the cor- 
pora striata, or the optic beds. 

More rarely only some parts of the spinal marrow and encephalon 
are deficieut, while these two organs and the whole body are other- 
wise perfectly developed.* T'he commissures are most frequently 
deficient, a very curious phenomenor, as these parts are formed latest 
in the animal series and in the feetus. The commissura mollis of the 
optic beds is most often absent ;f but this is developed latest in the 
embryo, and birds are destitute of it. The corpus callosum is more 
rarely wanting,f and the annular protuberance still more rarely in 
subjects where the cerebrum and the cerebellum are regularly deve- 
loped in all other parts. We know of no instance of the want ofan 
anterior and posterior commissure, which is completely formed in the 
fotus and in the animal series before the parts of union above men- 
tioned. 

Authors frequently mention the absence ofthe pineal gland and 
its concretions; but the pretended deficiency of this gland depends 
doubtless upon a careless or too hurried dissection. 

The imperfect development of inequalities on the external and in- 
ternal surface of the cerebrum, is connected with the total absence of 
parts which possess a great character of individuality. Malacarne 


states that the intellectual faeulties are developed directly in propor- 


tion to the number of the layers of the cerebellum, which vary from 
six hundred to eight hundred. So too the external surface of the 
cerebrum is sometimes:more or less smooth, a circumstance which 
perhaps is also connected with the degree of intelligence, for of all 
parts of the encephalon the circumvolutions vary the most.|| In re- 
gard to the internal eminences, the prominence of the posterior horn 
of the lateral ventricle is deficient more frequently than that of the 
middle horn. The imperfect development of the external circumvo- 


* Breschet has observed in an idiot three years and a half old, an imperfect 
development of the outer-part ofthe left hemisphere, the corpus striatum, and the 
optic bed of the same side, (Note sur des enfans nouveau nes, chez lesquels ’ence- 
Dale off rait un developpement imparfait; inthe Journ. de phys. exp., vol.p.232). 

t We have reported previously several instances. Greding (loc. eit., vol. iii. 
p- 650) observed, that of thegreater number ofbrains he hasdissected, the commis- 
sura mollis ofthe optic beds was deficient in seven only. 

+ Reil, Archiv. für die Physiologie, vol. xi. p. 341.—Meckel, Handbuch der 
palhologischen Anatomie, voi. p. 301.— Wenzel, De penit. siructurä cereb., p. 302 

$ Neuro-Encefalotomia, Pavia, 179]. 

# Wenzel, chap. iii, 
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lutions is not unfrequently attended with an analogous arrangement 
of the internal eminences : but perhaps it is not so correct to admit 
the relation of cause and effect between those two states, for instance 
to attribute the second to the first,* as to ascribe the origin of both 
to the same cause. 

The deviations in formation by excess are much less common than 
those by defect, particularly when the body is single, and they at 
most affeet only insignificant parts. Here we may mention among 
others the existence of a small prolongation of the decussation of the 
optie nerves which goes forward,t and is perhaps only a repetition 
of the hypothesis, the increase of the number of the internal and ex- 
ternal prominences which is little less frequent, the doubling of the 
commissura mollis of the optic beds, finally the existence of a double 
pineal gland,f although this anomaly depends perhaps on the division 
of the pineal gland, which is generally single. 

2nd. Situation. The anomalies in respect to situation generally 
depend on the imperfect manner in which the organs which surround 
the spinal marrow and the encephalon are developed in spina bifida 
and in acephalia falsa, whence they are left more or less exposed. 

In encephalocele (hernia cerebri) a greater or less portion of the 
encephalon projects outward, and is or is nöt covered by the common 
integuments.| This hernia which generally supervenes after a con- 
gestion of serum within the encephalon or the skull, usually occurs 
either through one of the points of the osseous envelop which always 
continue open, as the occipital foramen, or through one of those 
spaces which are gradually filled up, as the fontanelles. 

We have as yet no well authenticated instance of anomalies in the 
respective situation of the parts ofthe encephalon. 

örd. Volume. Excess and deficiency in volume are not rare pheno- 


mena in the central part of the nervous system. Both may be primi- 


tive and congenital, or consecutive and accidental. 
a. Smallness. The spinal marrow is rarely too small from a primi- 
tive deviation of formation ; and it sometimes diminishesin tabes dor- 


salis.|| 


* Greding, loc. cit., vol. iii. p. 613. 

t Wenzel, p. 147. 
wi Semmerring, in Noethig, De decussatione nervorum, opticorum, Mayence 
$ Meckel, Handhuch der pathologischen An., vol. i.—Neagele, Sur Pencenha 
locele; inthe Journ. compl!. des sc med., vol. xiüi. p. 207. A & 

The wasting of thespinal marrow has been observed by Bonet (‚Sepulchretum. 

vol. i. p. 305, 307). Morgagni has often remarked that the spinal marrow in per- 
sons alfected for along time with hemiplegia, was Vonslletabiy diminished in all, 
the lateral portion FE LCnE to the side affected. (De sed. et caus., ep. xi. 
sect. 60). This wasting has been observed also by Salzmann, Chaussier, Olivier. 
It seems to be generally attendant on old age, and may supervene whenever there 
is a slow and long continued compression of the spinal prolongation, as in the dis- 
ease of Pott. e have even known in some cases of this kind, the medulla to dis- 
Appen: entirely at the part compressed. Olivier mentions a remarkable instance 
of it (loc. cit.,p.148). FT. 
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The encephalon presents instances of this deviation of formation 


_ much more frequently at birth. In acephalia falsa, hemicephalia, and 


in microcephalia, the cerebrum is exposed and is frequently developed 
perfectly, exceptin its volume. We can then hardly suppose that it 
has been affected by external compression, or admit that when it is 
partially or entirely deflcient it has always pre-existed, and has been 
destroyed; but we have every reason to think, that in many such 
cases, any obstacle whatever, for instance, an accumulation of serum 
either between this viscus or between it and the skull, has prevented 
its normal development, and has destroyed it. This conjecture is 
strengthened by the analogy presented by the heads of monsters of 
this species with those of children affected with hydrocephalus, by the 
traces of an old or actually existinge ongestion of serum often found 
in membranous sacs hanging on the outside ofthe head: finally, by a 
phenomenon which frequently occurs under the eye of the observer, 
the change of hydrorachitis into the denudation and destruction ofthe 
spinal marrow. As tbe cause of suspended development of the cere- 
brum, the abnormal accumulation of serum, is only the continuance 
at one of the temporary degrees through which the organ successively 
passes in its formation, it is easy to refute all objections made against 
this theory, by alleging that similar anomalies occur simultaneously 
in other organs, that monsters which present instances of it are all 
similar to one another, and that theyare more common in the female 
sex.* We however do not think that a mechanical obstacle of this 
nature is always necessary, since the cerebrium is formed later than 
the spinal marrow, and even when there is noexternal obstacle, it is 
at first very small in proportion to the spinal marrow and the body, 
and particularly its hemispheres appear last, andare at first propor- 
tionally very small. 


* Theobservations of the ancients on this doctrinal point, are collected in Mor- 
agni, De caus. et sed, morb,, ep. xii, 6,.—Sandifort, Anat, infantis cerebro destituti, 
eyden, 1784. =Semmerring, Abbild. und Beschreib, einiger Missgeburten, 1791 
—Meckel, Handbuch der pathol, Anatomie, vol.i.p. 193.—Tiedemann, Beobach- 
tungen üeber Missbildungen des Gehirns und seiner Nerven , in the Zeitschrift 
für Physiologie, vol. p. 56. Among those collected by the moderns, we shall men- 
tion the following :— ö ß 

lst. Females. Pullin, in the Med. and phys. journ., vol.i.1799, no. 3. p, 224.— 
Id, ibid, vol. iii. 1800, no. 12, p, 138.—Pole, Case of extraordinary malformation 
in a feetus; same journal, vol. iii, no. 15, 1800, p. 397.—Beclard, in the Bullet, de 
la fac, de med., 1812.—Burrows, A case of malformation of the head; inthe Med. 
chir.trans.,vol. iv. p. 52.— Lawrence, Account of a child born without a brain; 
same journal, vol. v.p. 165. 


2nd. Males. Cam, A case of monstrosity; in the Zondon med. ne P 


vol. vii. no. 39. 1802, p. 385, —Osiander, in the Ge@tiing. Anzeig., p. 1377, 

1388.—Kelch, Beytrage zur OENDIR: Anatomie, Berlin, 1313, p. 83. — Account of 

four male children born wit 

vol.xxxiv. no. 198, 1815. p. 104. n r 
3rd. Undetermined. Twocases by Simmons, in the Zond. med. andphys,journ., 


outabruin; inthe Zondon med. and phys.journ., r 


vol. iv. no. 19,1800, p. 189 —Two others by Beclard, in the Bullet, de la soc. 


de med., 1813, no. 1, 


8 


/ 








OF THE NERVOUS SYSTEM. 91 


From the extreme smallnessand the denudation ofthe encephalon, 
life is generally very short, continuing only for a few hours; some- 
times, however, it remains several weeks.* When the wasting of the 
organ is not so extensive, the individual can live, but his intellectual 
faculties are imperfect. Instances of this anomaly are seen in idiotsf 
and ceretins;f in them the cerebrum is characterised principally 
by the smallness of its anterior and upper parts, or by its slight 
extent from one side to the other, by which its height or its breadth $ 
are diminished. 

It is still less probable that a diminution, a wasting of the ence- 
phalon, is attended with a diminution ofthe activity ofthe mind, since 
not only the nerves but the parts of the cerebrum to which they cor- 
respond, diminish and waste when their action has long been sus- 
pended. 

Thus many anatomists, particularly Wenzel, | have noticed the 
wasting of the optic beds, and Gall of that of the anterior tubercula 
quadrigemina in blind people. Wenzel has determined, by very 
minute researches, that in blindness the optic beds first flatten and 
then become narrower and shorter. 

b. Sometimes the whole central mass of the nervous system or some 
one of its parts, are larger than when normal. Here, as in similar 
anomalies ofthe vascular system, we must distinguish simple dilata- 
tion from real enlargement. 

Simple dilatation occurs in dropsy of the ventricles where the cere- 
brum is enormously distended, but isonlya few lines thick ; and when 


the congestion of serum is very abundant, its mass is even smaller 


than in the normal state. 
But the cerebrum in children affected with rachitis presents on the 
eontrary an abnormal enlargement in mass. ** 


* We have collected the cases of this kind in our Handbuch der pathol. Anato- 
mie. Tothose already mentioned, we may add the following : Harder (Paon et 
Pythag., p. 125, c. 22.) mentions a child with this affection which lived ten days. 
Osiander (Ge@lling. Anzeig, 1812, pp- 1387, 1388) has seen a boy in whom the me- 
dulla oblongata and the cerebellum were regular, and the cerebrum was but aslight 
zudiment, although BeaalnE small cavities and the cortical and medullary sub- 
stance, which lived fifteen days; it enjoyed good health during twelve, and died 
from the consequences of a disease of the möther. Lawrence (Med. chir. trans., 
vol. v.) mentions a female child who lived four days, and Burrows (Idid, vol. ii.) 
another, who existed six days. 

+ Rederer, De cerebro observ., Gettingen, 1758, p. 5.— Greding, loc. eit., vol. iü. 
p- 594.—Siebold, Journal für Gebertshülfe, vol. i. part ii. 259-265, 272-278. 

+ Wenzel, Ueber Crelinismus, Vienna, 1812.—Ackermann, Ueber de Cretinen, 
Gotha, 1790. 

% We find the skulls of idiots and cretins which possess an analagous formation 
of the cerebrum figured in Prochaska, Disq. org. corp. hum., Vienna, 1812, tab. 
3-10.—Blumenbach, De nisus format. aberr., Gettingen, 1813, tab. 2. 

I De penit. struet. cereb., p. 125. 

“j Home, Observat. on Ihe functions of the brain; in the Phil. trans., 1814. 

#* Ludwig, Adv, Med. pr., vol. ii. p. 221. 
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The spinal marrow is sometimes larger than usual in spina bifida, 
as it is then found entirely filling the vertebral canal.® 

The increase of some parts ofthe central mass of the nervous syS- 
tem is rather a rare phenomenon. Sometimes however we find the 
fourth lobe of the cerebellum, + the pineal gland, t the pituitary 
gland, $ the optic beds, and the corpora striata, | larger than 
usual. 

This anomaly is not always essentiallythe same. Hydrocephalus, 
the enlargement from rachitis, the abnormal length of the spinal 
marrow, the largeness ofthe prolongations, and of the pituitary gland, 
should undoubtedly be considered as a continuation of development 
after a type which is regular only in the early periods of life, since it 
is easy to demonstrate that these pheromena are normal in the early 
periods of existence. 

The abnormal enlargement of the optic beds seems intended to 
compensate for the wasting of one of these two eminences, as these 
two states are usually seen simultaneously. 

4th. The cerebrum and the spinal marrow rarely present primitive 
deviatıons of formation not included in one or another of the pre- 
ceding classes. 3 

In spina bifida the spinal marrow is sometimes flatter and broader 
than usual, or even divided into two halves, which manifestly indi- 
cates a suspension of development. 

Among the deviations in the formation ofthe cerebrum, we may 
arrange the following :—— : f 

a. The mutual and perfect adhesion of the two hemispheres which 
is observed without any injury of the intellectual functions, and which 
sometimes occurs in all the inner faces of the hemispheres, 7 some- 
times is confined to some points of these same surfaces, ** which Te- 
markably increases the number of the commissures, when, as in the 
cases citedin the note, the two halves of the cerebrum are continuous. 
An arrangement similar to this is where there isan intimate adhesion 
of the inner faces of the hemispheres by a close cellular tissue. +} In 
both cases the large cerebral falx is more or less imperfect. The 
deficiency of this prolongation of the dura-mater, ff the first degree 
of which, the existence of one or more openings which pass through | 
it in different parts, and which is quite common, is curious as an 








analogy with the formation of most animals. 


* a been observed several times by Laennec. 

+ Kelch, loc. eit., p. 90. 

H Blane, in TVanR of a soc. for the improv. of med. and surg. knowil., London, 
vol. ii. p. 16. 

$ Bene ton) cit,, ZeU 1 Pa: 

enzel, loc. cit., pp. 12 h 
Carlisle, in the Trans, ofa soc. for the improv, of med. and surg. knowl., vol» 

ii. p. 212. 

** Wenzel, Zoc. cit., p. 288. 

tr Greding, Zoe. eit., vol. iii. P- 630. f 

++ Gunz, .De lapillis sland, pinealis, p. Xi. 
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5. Defect in symmeiry, the obliguity ofthecerebrum, which involves 
a corresponding obliquity of the head, and often also mental aliena- 
tion,® although this latter does not attend it necessarily. I'his defect 
sometimes exists to such a degree that, at least if we may judge from 
appearances, one half of the cerebellum is twice or three times as 
large as the other.f E t 
Wounds of the central part of the nervous system endanger the life 
of the person wounded, and the more the nearer they are to the me- 
dulla oblongata,f : 

1809. Alterations of texture. We may arrange under this head the 
following alterations :— : 
Ist. Differences in consistence. The spinal marrow has been studied 
but slightly in this respect. 

The degree of consistence of the cerebrum is not always perfectly 

the same, nor are the anomalies presented by it always attended with 
the same derangements of the intellectual faculties. 
a. Induration.$ Of this there are several degrees. If very exten- 
sive, the tissue of the cerebrum is at the same time more or less al- 
tered, and earthy particles || are even mixed with it. When this oc- 
eurs, it is sometimes hard to cutthe cerebral substanceat those places 
where the induration exists. T'he cerebrum not unfrequently becomes 
more consistent in mental alienation, and the intellectual faculties 
are more affected the greater the hardness of the cerebrum.** 

b. Softening. + The induration of the cerebrum, notwithstanding 
the facts we have mentioned, is in general so slightly a necessary 
condition of mental alienation, that we much more frequently find 
the contrary state, the softening of ihe organ ; excellent observers, 
'who have had opportunities of seeing, have determined this fact. 


* Greding, Ioe. cit., vol. ii.p. 525, 595, vol. iii. pp. 453. 
+ Greding, oc. cit., vol. ii. p. 525. } 
+ See the excellent memoir of Casper, Sur les lesions de la moelle Epiniere, par 
rappori ü leur degre de lethalite; in the Journ. compl. du. Dict. des sc. med., vol. 
MR 309, vol. xviii. p. 107. . 
5 5. Pinel, Recherches d’unatomie pathologique sur ’endurcissement du sysiäme 
nerveuw; inthe Journ. de pliys. eap. vol. ii. p. 191. 
| Morgagni, De sed. et caus. u ep. an. i. 10, 17, viii. 14..—Marshal, Morbdid 
anatomy of the brain inmania and hydrophobia, London, 1815. Sixteen times in 
ur cases. 
| We find two cases in Home, lor.cit.—Portal, Anat. med., vol. iv. p. 110. 
** Greding, loc. eit., vol. ii. p. 533, vo]. iii. p. 662. 
+ The softening ofthe cerebrum isa subject of importantresearch tothe French 
thologists, a very general picture of which would be too extensive for a place 
ere. e refer to the article cephalitein the Dictionnaire des sciences medicales, 
‚and to the good remarks of Lallemand. See also Rostan, Recherchessur leramoi- 
lissement du cerveau, Paris, 1828. We will only remark that Lallemand considers 
this morbid organie alteration as the result ofindammation ofthe cerebrum. His 
inion is that which is most followed in France, where it is almost universall 
opted. No one now denies, that in most cases of alawie diseases, that is, with 
- eomplicated symptoms of excitement and of diminution of the action of the ence- 
phalon, where the encephalon is found perfectly regular, more or less extensive 
softening of thecerebral substance appears, 
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The consistence ofthe cerebrum also is very commonly increased 
in some parts, and diminished proportionally in others, but in subjects 
affected with mental derangement,* and with dropsy.f This state 
of the cerebrum is even common in fools.f 

But none of these states are necessarily connected with idiotey in 
general, or wıth its different species in particular, for the cerebrum 
has been found of the normal consistence in every species of mental 
derangement.$ 

The cerebrum has been found much harder or softer than usual in 
subjects whose intellectual faculties were unimpaired.|| 

The cerebrum in idiocy has been found not only more or less con- 
sistent than usual,T but often of a normal consistence, or uncom- 
monly soft, or finally too soft in some parts and too hard in others.** 
So too in madness it has been found too soft}f and too hard.ff 

2d. Dropsy. Dropsy ofthe centre of the nervous system (hydro- 
rachitis and hydrocephalus) is very common, especially in the early 
periods of life, and is often congenital. We have every reason to 
think that in this case it arises from suspended development. 

In hydrorachis the serum is generally accumulated around the 
spinal marrow, most generally between it and the archnoid mem- 
brane, more rarely between this membrane and the dura-mater, very 
rarely or even never between this membrane and the bones. When 
the congestion exists in the greatest degree, it opposes the develop- 

ment of the arches of the vertebr& to a greater or less extent, either 
in one or in several points, where the serum accumulated in the ver- 
tebral canal distends the membranes and the skin so as to form a fu- 
mor, which is more or less prominent, and which finally breaks.$$ 

Most generally hydrorachis is attended with ydrocephalus, which 
is generally distinguished into acute and chronic. || The congestion 


* Home, loc. cit.—Portal, loc. cit.,p. 119. 
+ Portal, loc. eit., p. 75. . 

+ Greding, loc. eit., vol. iii. pp. 664, 665. 

» $ Greding, loc. cit., vol. ii.pp- 532, 533, vol. iii. p. 662. 
|| Morgagni, De caus, et. sed. morb., ep. viii. 18, Ixi. 8. 
@ Meckel, Recherches anat.phys. sur les causes de la folie; in the Mem. de Ber- 

lin, 1764, obs. 1-6. 

** Greding, vol. ii. p. 557, vol. iii. pp- 662, 665. 
tt Meckel, loc. eit., p. 71. e A 

; tt ne loc. eit.,vol.ii. p. 537, vol. iii. pp. 664, 665.—Home, loc. cit.—Portal, 

oc. cit. 
$$ This tumor is most frequently situated in the loins, more rare]y in the back, 

often in botlı of these places at once, rarelyintheneck, rarely also in the sacrum. 
where it has been seen among others by Vrolik (Memoires sur quelques sujetsinter- 

ressans d’analomie et de physiologie, trans. by Fullot, Amsterdam, 1 Be 2 


Ill Breschet, Recherches anatomiqueset chimiques sur une hydroctphale chroni- 
que; inthe Journ. dephysiog. Snparmentulb; vol. i.p 993—Id., Note sur deux enfans f 
nouveau nes hydrocephales et manguant de cerveauz, same journal, vol. ii. p. 269.— 
J. L. Brachet, Essat sur U’hydroctphalite, ou hydropise aigue des ventricules du 
cerveuu. Paris, 1818—Coindet, Mem. sur ’hydrocephale, Geneva, 1817—Bricheteau, 
Memoire sur Phydroceghale interne; inthe Journ, compl. dessc. med,, vol v.p. 193. 
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ofthe serum is situated sometimes inthe cerebral ventricles (hydrops 

esrebri, hydrencephalus), sometimes on the surface of the brain be- 
‘tween the arachnoid membrane and the dura-mater; finally, some- 
| times and most commonly in both these parts; in all these casesthe 
ı arachnoid membrane is that which is primitively diseased. The cere- 

brum itself is always more or less softened. When the serum is 
| accumulated principally or solely in the ventricles, these cavities are 
ı dilated in proportion te its quantity, the substance of the cerebrum 
| becomes thinner, and the circumvolutions are flatter. The latter are 
' finally entirely defaced, when the cerebrum is distended and is con- 
ısiderably thin. When on the contrary the serum is collected on the 
{surface of the brain, the latter collapses in proportion to its quantity. 

The mass of the cerebrum is less than in the normal state, at least 
‘ when there is a considerable congestion of serum, and when it takes 
| place slowly. 

Notwithstanding the normal communication between the cerebral 
ı ventricles, the serum is accumulated sometimes in only one of these 
cavities,* which proves that the openings have been obliterated by 
“an inflammatory effusion, and not as is pretended + that they do not 
vexist. 

Chronic hydrocephalus is most generally congenital, and probably 
(even original. Itdepends then on the cerebrum continuing to grow 
after atype of first formation.f This is perhaps, at least in part, the 
ireason why it often continues so long without necessarily deranging 
tthe intellectual faculties, even as the rupture of the septum of the 
Iheart is fatal, while its original perforation seems not to endanger 
Hlife, which continues sometimes to an advanced age, notwithstanding 
tthis anomaly. 

3d. Inflammation. The substance and the envelops of the ence- 
Kanon and spinal marrow may beinflamed. They then receive more 

lood than usual. 

Wenzel has asserted that the pituitary gland always presents traces 
00f inflammation and its consequences in idiopathic epilepsy.$ Pre- 
ssented in this general manner the assertion is false, as is proved by 
(the facts collected by several observers,|| and by ourselves. 








“vol. vi. p. 302, vol. vii. p. 97— John, Recherches chimiques sur la liquer les ven- 

Atrieules du cerveau renferment dans Uhydrocephale; same journal, vol. vi. p. 270. 

© Consultalso Coutanceau, Des&panchemens dans le cränependant le cours des fievres 

#essentielles, Paris, 1802, the excellentarticle Zydrocephaleby Itard, inthe Dietion- 

Anaire des sciences medicales, tnearticle Hydroce; hale by Boisseau, inthe Diefion- 

anare abrege des sciencesmedicales, and Ducrot, Zssai sür la cephalite, Paris, 1812, 
* Bel Obs. med., 1. c. 25.—Wepfer, Obs. anal. de apoplewie, Scaffhousne, 1675, 

Ip. 68—Fortal, M&m, vol. ii. p. 53 —Monro, On the brain, p. 18. 

+ By Portal among others. 

+ See our Handbuch der pathologischen Anatomie, vol. i. 

$ Observations sur la glande pitwitaire dans !’ epilepsie, Paris. 1811. 

Il For instance Kelch, loc, eit., p. 103.—Otto, Seltne Beobachtungen, 1316, p. 106. 
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Among the membranes the arachnoid is particularly liable to in- 
flame,. Hence the results of inflammation are observed most fre- 
quently in it.* Here we include, 

a. The thickening of its substance, the result of exsudation. 

b. The formation of yellowish white corpuscles, the glands of Pac- 
chioni which are developed in several regions, particularly in the sin- 
eiput, and which are-seen more partienlarly in maniacs and persons 
who have been subject during life to congestions ofthe brain.+ 

c. The effusion of pus between the parts of the arachnoid membrane 
which line the dura-mater and ıhe pia-mater. 

d. Very probably the abnormal new formations, ossification, &e. 

The inflammation of the cerebral substance f is very remarkable, 
particularly in respect to its consequences, inasmuch as not unfre- 
quently this substance is destroyed even to a very considerable extent, 
although for a long time such a disorder has caused no marked de- 
raugement in the functions of the cerebrum, and has not manifestly 
endangered the life of the patient.$ f 

Sometimes the pus found in the cerebrum is contained in special 
eysts,|| which phenomenon cannot be explained better than in saying 
that it is not the cerebral substance which separated, but an acciden- 
tal tissue developed within it, for, 

a. The cysts adhere but slightly to the cerebral substance which 


surrounds them, 
b. The latter is not hardened but softened around them. 


* Parent-Duchateletand Martinet, Recherchessur l’inflammation del’ arachnoid 
eerebrale et spinale, Paris, 1821.—Deslandes, Examen des diverses formes que peut 
prendre la De des meninges, Paris, 1817. 

t Meckel, loc. eit.,p. 77.—Greding, loc. cit., vol. ii. p. 471.—Wenzel, Frod., 
cap.i. 

+ Inflammation of the substance ofthe cerebrum has been termed encephalitis, 
or cerebritis and cerebellitis, when confined to the cerebrum or cerebellum (Lalle- 
mand, Zoe. ci£.) ; thatofthe spinalmarrow is termed myelitis, which isa betterterm 
thanrachialeia and spinitis (Klohs, Diss. de myelitide, Halle, 1820—Harles, Ueber 
die Entzundung des Ruckenmürks2Clot, ‚Recherches et observalions sur le spinitis 
Montpellier, 1820.—Brera, Della rachialgite ; inthe Atti dell academia di Livorno, 
1810—Bergamaschi, Osservazioni sull’ inflammazione della midollaspinale, Pavia, 
1810). In the encephalon, and even in the spinal marrow, inflammation seems 
usually to canse the softening and sometimes the induration ofthe medullary sub- 
stance with tie formation of abnormal tissues, or at least atendency to this forma- 
tion, It would seem as if this last effect, that is, induration, is more particularly 
the result of a slow, oras is generally termed, a chronic indammation. F.T, 

$ Since inflammation ofthe cerebrum has been more studied, we know better 
what to think ofthese cases. A softening of afew lines in diameter seems to cause 
death. Ifthe sameis not true, at least promptly, ofaschirrous oreven a cancerous 
change, it is because they take place slowly, and we may cousider as a law ofthe 
organism, in the state of disease, that an alteration even extensive butslow, de- 
stroys life less surely andlessrapidiy than anotherless extensivebutacute. F,T, 

| Bateman, Case of an encysied tumor, occupying the greater part of the right 
hemisphere of the brain; in the Edinb. med. and surg. journ., vol. i, p. 150. £ 

«| Brodie, Case of abscess in the brain; in the Trans. of a soc. for theimprov.uf 
med. and chir. knowl., vol. iii. p. 106. 2 
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dth. New formations. Beside these alterations in the consistence of 
tthe cerebrum, which are mentioned above and which supervene, 
salthough none is observed in the texture, the composition, and the 
ecolour of this viscus, the centre of the nervous system is frequently 
salso the seat of entirely new formations. These formations constitute 
sa series of pathological changes which commence by manifest alter- 
sations of texture, which however unite with the rest of the mass, and 
“which terminates by more or less distinct bodies which adhere but 
sliehtly to this mass. 

The cysts filled with a fluid analogous to serum or thicker, should 
pprobably be considered as the first degree of these new formations, 
since the concrete fluid they contain has no determinate character. 
These cysts appear both in the substance of the cerebrum, cerebellum, 
and medulla oblongata,* aud on their surface between the meninges 
ınd in the ventricles.+ Those in the cavities of the ventricles are 
ery common in the choroid plexuses, which are, generally speaking, 
he most usual seat of their development. They generally have thin 
arietes; but sometimes also, the membranes which form them are 
several lines thick. They are generally attached but feebly to the 
hdjacent parts. 

They yary much in size, from a head of a pin to a hen’s egg. The 
argest particularly, and those situated in the cerebral substance, are 
"lmost always isolated, but the small, those developed externally and 
ha the cerebral ventricles, are united in a greater or less number. 
The abnormal repetitions, of normal tissues, other than that of the 
'erous lissue on the surface or in the substance of the cerebrum, are 
ıre. They perhaps occur only in the cartilaginous and osseous 
ssues. 

The abnormal ossifications are most frequently situated in the 
achnoid membrane, and occur like all the formations of this kind 
ı advanced age. They seem to be rarer in the spinal than in the 
anial portion ofthis membrane.t We have every reason, however, 
) + believe that this difference depends in great part on the fact, that 
se spinal marrow is examined less frequently than the cerebrum, 
ur Morgagni has seen them once, and we have observed them twice 
ı this region. T'hey assume the form of thin and irregular layers, 
hich project more or less above the surface of the arachnoid mem- 
ane, and are found principally on its posterior side and its lower 
art, to which they often adhere but very slightly. 

"They are developed on the surface of the cerebrum, between the 
ra-mater and the arachnoid membrane; at least they almost always 


* Portal, Zoe. eit., p.72.—Morrah, A case of hydalids in the brain; in the Med. 
„ brans., vol. ii. p. 262.—Home, loe. cit.,p. 54. 

r En ohanar Case of eneysted tumour of the brain; inthe Zdinb. med.journ., 

. vili. p. 276. 

2 Morgagni, De sed. et caus. morb., ep. 25, a.9.—Sabatier, Sur uelquesparticu- 

es da la moelle dpiniere et de ses nen in the Mem. de Paris, 1783, p. 

Hertel, De cerebri et meningum tumortbus, Berlin, 1814, 
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form on the inner surface of the first, that is to say, in fact, on the 
external arachnoid membrane which lines it. Those which are 
considered as belonging to the pia-mater,* are always formed not 
from this membrane, but from the layer of the arachnoid membrane 
which covers it, since they are found on the external face of the pia- 
mater, and often adhere very strongly to the inner face of the dura- 
mater.f They vary much in their number, extent, figure, and degree 
of adhesion. Sometimes they are insulated, sometimes expanded in 
several parts, sometimes scarcely perceptible, and again several 
inches broad, smouth or rough, with even or serrated edges, some- 
times adhering by a broad base, and sometimes only fitted to the 
membrane, to which they are attached only by a few filamenrs. 
Their situation is the only thing in regard to which certain genera- 
lities can be established witk precision. They are most generally 
found on the large falx, or at least very near this fold, along the 
superior longitudinal sinus. Their influence on the cerebrum 
depends on the circumstances mentioned above, on the age of the 
subject, or on his greater of less susceptibility. 

Besides these accidental ossifications, the tissue of the arachnoid 
membrane is sometimes, but more rarely, changed in an analogous 
manner. It becomes thicker, harder, and cartliaginous.f 

The ossification of the cerebral substance itself, or the development 
of osseous substance within the cerebrum, is on the contrary a very 
rare phenomenon. Very probably, in most of the cases where it has 
been’admitted, there were only exostoses of the bones of the skull, 
which projected within this cavity, and caused the crowding or 
destruction of the encephalon. Sometimes, however, earthy sub- 
stance has really been found accumulated in the cerebrum in so great 
quantity, that it was difficult to divide it witha cutting instrument:$ 
osseous concretions entirely distincet from the cerebral substance, 
have also been found, which were formed within it :|] finally, bone and 


’ 


* Greding, loc. eit., vol. ii. p. 483, 485, vol. iii. p. 626, 628. 
+ Greding, loe. cit., vol. ii. x e - > 
+ Greding, loc. cit., vol. ii. p. 484.—Esquirol, inthe Bull. dela fac. de med., vol. 
v.p, 426, 53 
e Home (Zoe. eit.\ has observed this peculiarity in the annular protuberance ofa 
boy, an idiot from birth, and who atsixteen years, when hedied, was only about the 
height ofa child three years old. Andral has foundin an individual who died of 
phthisis, onthe upper surface of the left hemisphere, notfar from its anterior extre- 
mity, and neara large fissure, agranulation of the volume of alarge pea, having 
the consistence of calcareous concretions of the lung, and penetrate into the cere= 
bral substance which they crowded; but perhaps it was only the ossification of the 
arachnoidmembrane. (Journal dephysiologie ewperimendale, vol.ii.p.110.) The 
same observer has found a kindof fibro-cartilaginous change ofseveral circumvolu- 
tions of the twohemispheres ofthe cerebrum; the latter resisted like the fibro= 
cartilages when pressed between the fingers. In Aulling them theyare elongated, 
and then contract, andare very elastic; they had the colour ofivory, but no trace 
thegreytint. Suchindurations existed in the thickness of the hemispheres, and 
attheir base (Zoe. ci£.). Thecartilaginousinduration of thespinalmarrow hasbeen 
observed also by Birgamaschiand Portal. E 
| Greding, loc. cit., vol.iii. p. 658, in the cerebellum. 
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‚ cartilage have been met with in a cyst developed in the midst of the 
“cerebral mass. * \ x 

It is not unfrequent to find, particularly in {he cerebrum, seitelr 

new formations, assuming the form of rounded tumors ; butthey are 

| rarely or never developed in this viscus alone, aud they are generally 
‘ only portions of amass of the same morbid formation RUE in 
ı most of the other organs.+ They differ from each other so muc h in 
| respect to consistence, volume, number, and connections, nee ey 
ı must necessarily be referred to different species, between which, ag 
‘ever, numerous intermediate degrees exist, as between all new an 
‘abnormal formations generally.f \ 4 

In respect to colour, these nassca are whitish, of a yellowish NR 
ıreddish,|| of a tint similar to jthat of cortical substance,l of a deep 
ıred,**or red and streaked with white.ff Ki 

They are generally extremely solid,{f whence they are o a 
Itermed schirrous. Sometimes, however, they are spongy and soft, o 
*a tissue which is soft and similar to that of the spleen.$$ : 

Sometimes they are homogeneous, |||| sometimes more & De evi- 
“dently fibrous, TI] and composed of several rounded bodies, 

They sometimes become quite large, and have a diameter of from 
"two to three inches.tff Sometimes they are single,fff sometimes 
amore or less numerous.$$$ 


* Hutchinson, Case of disease in the brain ; in the Med. chir. trans., vol. iv. p. 





>. 469.— Morgagni. 


dj Steinbach. F 208 gez: 

*** Earle,p. 67”.—Buchanan, Case of encysted humour inthe brain :inthe Edind. 
en. yöl, viii. p. 276, 

“tt Earle. 

tt Earle—Portal—Merat— Reil—Baillie. 

$5 Buchanan,p. 279, 

Il Hutchinson. 

lter, 


tt Buchanan—Merat— Hutchinson, 
$5 Merat, twice—Salter, once—Earle, seven times. 
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In certain cases they are imperceptibly continuous with (he sub- 
stance of the cerebrum, or at least adhere to it very intimately, but 
are not surrounded by a cyst.* In other cases they are slıghtly 
attached to the cerebral substance,f or are inclosed in a special cyst, 
usually with very thin parietes.f 

These abnormal formations do not always continue in the same state 
during alltheir existence. Itisinfinitely probable that they all tend 
sooner or later to suppurate,altnough death often occurs before this 
period, and the greater or less facılity with which they suppurate, 
has no relation with their size. When suppuration attacks them, they 
resemble sacs which vary in thickness and are closed or open.$ 

New formations of a similar character are developed also in the 
envelops of the centre of the nervous system. 

Among the meninges, they are situated principally in the dura- 
mater. They are termed generally the fungi of the dura-mater,|| 
although all certainly do not belong to the same class, as they differ 
much in texture and form. They do not generally attack only the 
eranial portion of the dura-mater ;T observers entitled to credit, have 
also proyed their existence in that portion of this membrane which 
lines the vertebral canal, ** although there they seem to be less fre- 
quent in proportion. 

Finally, we must place last the foreign bodies which are found prin- 
cipally within or on the surface of the central mass of the nervous 
system. Sumearise from the greatest degree ofthe formative action, 
and these are the entozoaries. Others are liquids which are not 
always effused within or on the surface of the nervous system, froma 
change in its mode of action. 

a. Entozoaries. The only intestinal worm which has certainly been 
known to exist in the encephalon is the cysticercus cellulose,}f which 


* Reil—Hutchinson—Salter—Morgagni. 

+ Earle—Steinbach— Bateman— Brodie—Merat. 

+ Home. .oc. cit., p. 51.—Merat—Buchanan. 

& Brodie—Bateman. i 

|| Louis, Sur les lumeurs fongueuses de la pure-mere; in the Mem. del’ac. de _ 
ehir., vol. v. p. 1.— Wenzel, Ueber dieschwammigen Auswüchse der harten Hirn- 
haut, 1811.—Walther, Essai sur les fongus de la dure-mere; in the Journ. compl. 
des sc. me&d., vol. vii. P: 118.—Esquirol, Tumeur considerable developpde dans !’in- - 
terieur ducräne; in the Archiv. gener. de med,, vol. iii. p. 594.—C. B. Tilanus, 
De fongosä dure meningis exerescente dissertatio, Utrecht, 1819. Heusinger 
compares thesetumours to those described by the Germans, as cephalomaloma, N 
which have been mentioned in Michelis. Ueber eine eigene Artvon Blutgesey- 
wülsten ; in Loder, Journ. für die Chirurgie, vol. ii. cap. iv: p- 657. Negele, 
Erfahrungen und Abhandlungen aus dem Gebiethe der Krankheiten des weiblichen 
Geschlechts,Manheiıin, 1812, p. 245.—C, Zeller, De cephalematomalte, seu san 
guineo eranü tumore recens natorum commentalio, Heidelberg, 1822, ‚ 

dT Wenzel, loc. eit,, xxiüi. } 2 

m en the Med. obs. anding.vol.iii.p. 160.— Philipps, New, med. journs 
vol, i, p. 144. . “f 

tr Steiubach, Oogilata quedam de vermium visceraliumphysiologia, Erlangen,‘ 
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oecurs principally in the internal and external pia-mater, particularly 
in the choroid plexuses of the cerebral ventrieles. The serous cysts 
often found in these bodies are very probably connected with its 
formation. * 

b. The second class of foreign bodies is composed particularly of 
sanguineous eflusions. 

Not unfrequently there is an effusion either of pure blood or of a 
more or less bloody serum, either between the meninges or in the 
ventricles, or in the substance of the cerebrum and spinal marrow,t 
or finally between the dura-materand the skull. This latier case is 
rather rare in the skull, and most generally results from an external 
wound. Such an effusion results sometimes in the more or less per- 
fect and transitory or permanent and fatal suspension of the action 
of the cerebrum, apoplexy, sometimes the paralysis of the voluntary 
organs, according to its quantity and the place where it occurs.f It 































* Ofall theentozoaries, the cysticereus cellulosa is found most frequently inthe 
encephalon, where it sometimeslives inthe cerebral substance (Zeitschrift für die 
Anthopologie, 1823, part iii. p. 197); but Romberg has also found there acephalo- 
eysts, and Arnottthe echinococcus hominis (V. Romberg, Sur les entozoaires du cer- 
veau, in the Journ. comp. du Diet. des sc. med. vol. xix. p. 276). Esquirol men- 
tions the existence of acephalocystsin the cavity of the arachnoid membrane of 
the spinal marrow (Bullet. de la Fac. de med., vol. v. }- 426). Ina, 

+ Butlittle attention has been paid to effusions of blood in the spinal marrow, 
where they are in factrare. Home hasfound.a clot of blood about two inches long 
in the centre of the organ, after a dislocation of the sixth cervical vertebra on the 
seventh (Phil. trans., 1814). This internal hemorrhage sometimes occurs spon- 
taneously, and forms a circumscribed effusion similarto thosein the cerebral sub- 
stance in apoplexy, but it would seeın not to have been observed until at present, 
except in the upper part of the spinal marrow, or rather in the medullaoblongata, 
and even only beyond it in the annular protuberance, Serres mentions several 
cases ofit (Annuaire des höpitaux, 1819). When these effusions are but of slight 
extent, they may be resolved like thosein thesubstance oftheencephalon, Pinel 
Grandchamp has found in the left half of the annular protuberance of a cadaver, 
evident traces ofan absorbed effusion, that is, a circumscribed cavity filled with a 
Ailamentous tissue, infiltrated with yellowish serum : the eavity would contain a 

' common sized bean, "Ollivier has described and figured this case (Zoc. cit., p. 263. 
p. ii. fig. 3. ER Gautier-Claubry, however, has stated a case where there was an 
' effusion of blood in a very great extent of the spinal marrow, which had become a 
‘ semifluid reddish ball, similar to the deposit from red wine, and presented no trace 
' of organization (Journ. gen de med,, 1801), ‚4. 
+ Deep wounds, compression by a portion of bone, by a foreign body, byan 
' effusion of blood, serum or pus, the softening of the nervous substance may cause 
i alas or paralysis, Rochouxassigns as thecharacter of apoplexy, caused by an 
‘ effusion of blood, its manifestation by sudden paralysis, Lallemand thinksthatthe 
' paralysissuperveningafter the combined phenomena ofexcitement andcollapse, is 
' caused by softening which arises from inflammation. Ifparalysissupervenes after 
' symptoms of arachnoiditis, it is probably caused by a serous, sero-sanguineous or 
’ sanguineous effusion, which however, issituated in the ventricles or on the surface 
“of the viscus. Serres, Flonrens, Foville, Pinel-Grandchamp, and Lachampe- 
! Dousteau, have attempted after Willis, Morgagni, and many others, to determine 
I the exact relations between the phenomena o an and of lesion of the ence- 
} phalon or ofthe spinal marrow, Their researches are contradictory, Itonly re- 
ımains proved, as it had been before they attended to it, that the lesion is always 
von the side opposite to that paralyzed, and that the sanguineous effusions, the sof- 
Ftening of the fornix, of the corpuüs callosum and of the septum lucidum, do not 
© cause paralysis, Kl 
K2 
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does not necessarily suppose the laceration of the vessels ; but it often 
and apparently most generally arises from a sanguineous exsudation 
from the capillary vessels. * 

The cerebral arteries, however, are more exposed to laceration 
than the others from their feebleness, and this lesion generally seems 
to attack the middle large cerebral artery, at the lower extremity of 
the fissure of Sylvius.t 

We can easily conceive that an effusion of blood in the substance 
of the cerebrum and spinal marrow, cannot occur without a rupture 
of the vessels. 

These effusions seem to be more common in the corpora striata 
than in all the other parts of the cerebrum, on account of their soft- 
ness: perhaps, however, it is more correct to say that those which 
occur in these eminences endanger life more than {hose in the other 
regions of the encephalon, especially in the hemispheres of te cere- 
brum where traces of old effusions are frequently seen.t 

When effusion does not cause death, we find traces of it long after- 
ward. Such are the simple or multilocular spaces filled with a 
deposit of blood or of liquid serum, coagulated or mingled with cel- 
lular tissue, and often covered with a serous cyst, which are found ın 
the cerebrum of those who have survived long after an attack of 
apoplexy, or who have been deprived for a greater or less length of 
time of the use of their intellectual faculties.$ 

This is, in fact, the course most generally employed by nature to 
heal the ruptures of the cerebral substance caused by the effusions of 
blood. In the rarest cases the effused fluid is entirely absorbed, and 
the rupture of the cerebral substance is entirely closed by a solid 
eicatrix.|| - 


* Wepfer, Hist. apoplect., p.5.—Cheyne, Or Apoplexy Londen, 1812. 

+ Portal, Zoe. ei£., vol. iv. p. 80, — Wepfer, Zoc. eit., p, 8. N 

+ Rochoux has foundin bloody effusions eighteen on the left, eleven of which 
were within the corpora striata, seven on the right, eighr ofwhich werein thesame 
part, finally six on the two sides, three afwhich were in the same place, F. T. 

& Brunner, in the Zph. nat, cur,, dee, iii, a, i. p. 374,—Santorini, Obs. anat., ii, 
$ 6.—Morgagni, De sed. et caus., ep, iii, 6. ix, 20, 23. —Cruveilhier, Anat. pathol., 
Paris, 1816, vol, i, p. 205.—Rochoux, Recherches sur ”’apoplexie, Paris, 1814. This 
author wasthe first whotreated well ofthe alterations ofthe cerebrum which attend 
or follow the effusion of blood in this viscus. But the cysts which are developed 
around, and are termedapoplectic, have been described well only by Riobe (Obser- 
valions propres üresoudre cette question: L’apoplewie dans laquelle il se fait un 
epanchement desang dansle cerveau est-elle susceptible deguerison? Paris, 1814), 


— See also Bricheteau, Considerations et observations sur ’apoplexie: inthe Journ, 


compl.de sc, med.,vol.i. p, 129. 289.—Consult also the treatise of Lallemand, 


|| We have lately received a new work of Gmelin, who.on analyzing the brain of ; 


man and the ox, concludes from his researches that thepulpy substance contains, 


besides a fluid fat body, two.otherkinds of fat bodies, yiz: Ist, a lamellar substante, 
similarin erery respect to cholesterine, except thatit contains amixture of phos- 


phorus, the quantity of which has not yetbeen determined : 2d. asmall quantity of 
asubstance similarto wax : this latter is the most fusibleofall the fatty bodies, and 
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Sometimes the cerebral ventricles are so filled with blood that the 
‘substance of the eucephalon is finally torn, and the liquid is effused 
Ithrough tbis opening on its surface between the meninges. 

An effusion of blood (apoplexia sanguinea) is not, however, neces- 
‘ sary to produce apoplexy, since the latter frequently supervenes, from 
“an accumulation of serumseither in the cavities or on the surface of 
| the cerebrum, as in apoplexia serusa,* or even without any manifest 
‘change as in apoplexia sine materia.t 


SECTION II. 


OF THE PERIPHERY OF THE NERVOUS SYSTEM. 


$ 1809. The periphery of the nervous system, comprehending the 
Unerves properly so called, is divided into three sections; the nerves of 
Üthe spinal marrow or the spinal nerves, the nerves of the brain, orthe en- 
©cephalic nerves, and the ganglionary or greatsympatheticnerve. The 
Znumber of these neryes, including the last, is forty-three pairs. But 
sanatomists do notdivide them in the same manner, for several cerebral 
unerves haye been blended which are now considered as distinct pairs; 
sand farther, some consider as cerebral nerves those which others refer 
#to the spinal pairs. 

We shall point out the differences arising from the first of these 
$söurces in our general remarks on the cerebral nerves. Those which 
sarise from the second depend principally upon the division of the 
central mass of the nervous system. If the medulla oblongata be 
sconsidered as the summit of the spinal marrow, we must naturally 
sarrangethe neryes arising from it among the spinal pairs ; hence their 
amber is iucreased, while {hat ofthe cerebral pairs is diminished. 

Thus Gordon admits only eight pairs of cerebral nerves and thirty- 
our pairs of spinal neryes. Bichat makes three classes, the first com- 


oes not saponify ; italso contains asmall uantityof phosphorus, (Tiedemann, 
5- nun, and L. C, Treviranus, Zeitschrift für die EN sIOrOBTERDERE i, 


* We have every reason to think that this apoplexy is an effect of arachnoiditis. 


+ This apoplewia sine materia, is exactly that which presents so frequent in- 
tances of softening ofthe brain. We may add to the three varieties mentioned by 
he author, the apoplewia convulsiva of some pathologists, which seems to be an 
üflammation of the encephalon, attended more or less promptly with a comatose 
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prising two nerves of the cerebrum, the second six of ihe mesoce 
phalon, and the third thirty-four spinal nerves. Others with Portall 
tacitly admit another intermediate class in which the accessory nerye 
is placed, which in the general method belongs to that of the cerebra 
nerves. Others, as Sabatier, Bichat, and Cloquet, following Willis 
exclude the first nerves ofthe spinal marrow from the number ofspinal 
pairs, and consider them as the most inferior cerebral nerves. 

This last method is the least natural of all, for although the uppe 
pairof thespinal nervesis often between the cerebral and spinal nerves 
ın character, as may be seen from the description, still it is more like 
the latter than the former. The want of exactness in considering the 
last four cerebral nerves as the first spinal pairs, is also proved by the 
contradiction between the general characters of these four nervesand 
those of the spinal marrow, and it then becomes impossible to gene- 
ralise about these last. This classification is farther very inconye- 
nient, since a slight examination demonstrates that certain nervesl 
(for instance, the auditory and external motor nerves) arise from the 
same region of the central part of the nervous system: and with a! 
little care and patience this may be proved of most of the others. The 
same reasons which impelled us to separate the medulla oblongata 
from the spinal marrow, and to consider it as a portion of the ence- 
phalon, have obliged us to place the nerves derived from it among 
the cerebral. The characters of these nerves, which resemble those 
of the cerebral rather than those of the spinal nerves, demonstrate 
also the superiority of our method. 

We shall first examine the spinal nerves, not only because we have 
already treated of the spinal marrow when describing the cervicle part 
of the nervous system, but because from the cerebral nerves, which 
will be mentioned last, we shall naturaliy pass to the organs of sense, 
and from them to the more complex organs, with which we shall close ! 


the treatise. 






CHAPTER. 1. 


NERVES OF THE SFINAL MARROW,. 


$ 1810. We have already mentioned the general characters of the 
nerves of the spinal marrow:* they are divided into as many sections 
as there are regions in the vertebral column, consequently into cer- 
vical, thoracic, lumbar, and sacral nerves. 

We shall first. describe the thoracic nerves, except the first one, 
because they are more simple and arise the first, next the nerves of 
B; 


* J. J. Huber, De medullä spinali, specialim de nervis ab eä 
rlangen, 1788, 


Gottingen, 1741.—G. Frotscher, De medullä spinali @jusque nervis, 
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the limbs, those of the inferior extremities arising from most of the 
sacral and lumbar nerves, those of the superior from the first dorsal 
and the last four cervical; finally, the four superior cervical nerves, 
“ which lead by a remarkable transition to the cerebral nerves, 

Before describing minutely the nerves ofthese different regions, we 
ought to make known the following characters which belong to them 
in common, and which are important in regard to their topography. 
lst. There ısno constant difference between the nerves ofthe right 
and those of the left sides. : 
2d. The nerves are not perfectly symwetrical; one is often situated 
higher than another, and the number of cords is frequently greater by 
two or three on one side than un the other. But this difference is 
almost always compensated for, because then the adjacent pairs vary 
in the opposite manner. 
3d. The upper and lower pairs are much nearer each utherthan the 
central, The latter also after the last dorsal nerve, are so near each 
other that they do not seem like separate nerves. They are also much 
nearer in theearly periods of existence, and even during the first years 
of life than at subsequent periods. This propinquity in the superior 
and inferior regions, is owing to the disproportion between the size of 
the nerves and the shortuess of that part of the spjnal marrow from 
wbence they arise. Hence why the smaller thoracic nerves, which 
arise not much above the place from whence they leave the spinal 
marrow, are farther from each other, and the reason of the greater 
distance between the spinal nerves in animaiswhose necks are longer, 
and in whom too the spinal marrow descends lower than in man. 

4th. The ganglions formed by the posterior roots are situated in the 
intervertebral foramina, except those of the sacral nerves which are 
found in the cavity of the sacrum. 

These ganglions are not all of the same size in all regions, and their 

development is not in a direct ratio with that oftbe nerves. In fact, a 

ganglion which is usually large, is not unfrequently replaced by another 

very small, and vice versa. The ganglions of the dorsal nerves are 

generally the largest, and those of the sacral nerves, especially the 

last, the smallest. 

Sth. Allthe spinal nerves divide soon after coming from the verte- 

bral column into two branches, an anterior And a posterior, the first of 

which is often larger than the other, excepting always those of the 

second cervical nerve, which presents a Contrary arrangement. T'he 

anterior branches turn first outward, then forward and inward, and 

terminate near or upon the anterior median line. The posterior go 

directly backward, and are distributed to the muscles which fill the 

groove between the spinous and transverse processes of the vertebre, . 
or in those which correspond to them in the cranium and the skin of 
£his region. The first are distributed to the anterior muscles, which 


represent these dorsal muscles on the sides and anteriorly and in those 
of the extremities, 
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6th. Allthe spinal nerves communicate together very constantly by 
one or several larger or smaller branches which they give off soon 
after leaving the vertebral canal, and which anastomose with those 
analogous. 

The anastomosing branches usually arise from the anterior part of 
the nerves, or belong only to theiranterior branches, and go before the 
transverse processes on the sides of the bodies of the vertebre. The 
brachial, lumbar, and sacral plexuses, are formed entirely in this man- 
neı ; their arrangement, however, differs from that usually seen, being 
more complex, since the anastomosing branches produce others which 
anastomose several times with those near. Nerves composed of fila- 
ments from several trunks of different origins, arise from these points 
of union whether single or multiple. 

One or more anastomosing branches communicate at the same time 
Bi the branches of the ganglionary system in the limiting gang- 
ions. 

Besides these anterior anastomosing branches which form along the 
vertebral column a series of plexuses, corresponding in numberto that 
oftbe vertebr&,the posterior branches also anastomose in an analagous 
manner, especially at the upper region of the neck, although this 
arrangement is less general posteriorly than anteriorly. 


ARTICLE FIRST. 


DORSAL NERVES. 


$ I811. The dorsal, thoracic, costal, or intercosital nerves (N. tho- 
racici, s. dorsales, s. costales, s. intercostales) are, like the dorsal ver- 
tebrie, twelve in number. Some anatomists, however, as Haller, * 
count only eleven, and annex to the lumbar nerves that usually re- 
garded as the twelfth. We shall examine only the eleven inferior 
nerves, as it is more convenient to describe the first with the four 
inferior cervical nerves. 

The general characters of these nerves are as follow :— 

lst. They make part of the smaller nerves of the spinal marrow, 
andare particularly smaller than the inferior cervical, the lumbar and 
the superior sacral nerves. 

2d. Most of them, especially the inferior, are those spinal nerves 
which arise farthest from each other. Still the superior are nearer 
to each other than the superior cervical nerves are, = 

3d. Most ofthem communicate only by intermediate filaments in 
the vertebral canal. Still we have often found between the first and $ 
second pairs, as between the second and third, a filament, proceeding i 
obliquely from above downward and from within outward, from the 

* EI. phys.,lib.x. not. 38. ® Ei 
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‘superior edge of the inferior nerve to the inferior edge of the nerve 
ısituated immediately above. They have always seemed smaller 
| between the second and third pair than between the first and second. 

4th. Their trunk furnishes on emerging, and immediately after, 
‘some thin short branches which go forward and enter either into the 
| nearest limiting ganglion of the ganglionary nerve, or more rarely 
into the filament of communication between two of these adjacent 
ı ganglions. It then divides soon after emerging into two branches, 
‚ one anterior, intercostal, or subcostal (R. intercostalis, s. subcostalis), 
\ the other posterior or dorsal (R. dorsalis). 

The anterior branch proceeds under the rib, below which the trunk 
‘comes from the vertebral canal, between the external and internal 
!intercostales muscles, and advances as far as these last extend. It 
i accompanies the intercostal vessels lodged more or less immediately 
in the groove ofthe rib. In its course it gradually leaves the superior 
‘ rib, so that its anterior part is nearer the rib below than that above. 
! Itthen perforates the intercostales muscles near the sternum, and be- 
“comes external Proceeding, it gives branches to these muscles, the 
Ü upper part of the abdominal muscles, and to the skin which covers the 
! intercostales muscles. These last filaments called the external thoracic 
ınerves (R. peciorales extern‘) succesively perforate the intercostales 
ı museles from behind forward, but all arise very far from the place 
"where they emerge. 

Each anterior branch near its origin sends off posteriorly several 
I branches, of which the internal are usually numerous, and go, inde- 
| pendently of those coming from the trunk, to the limiting ganglions of 
Ithe ganglionary nerve and their filaments of union, and anastomose 
in this place with the analagous branches of the adjacent dorsalnerves 
\while the external, which are simple, pass on the internal face of the 
{ribs, and communicate with those of the two adjacent dorsal nerves, 
‘which go to meet them. These last are sometimes deficient in the 
i middle pairs: but their absence is not always observed, as they not 
‘ unfrequently occur there, although they are more developed in the 
| upper and lower pairs. 

The posterior branch proceeds backward between the transverse 
| processes of the vertebr&, between which it arises under the multifidus 
‘spinze muscle, and there usually divides into external and iuternal 
! branches, the latter of which are smaller and are deficient when the 
‘ division does not take place. 

The internal branches are distributed to the multifidus spine, the 
‘semispinalis, the spinalis, the internal belly ofthe sacro-lumbalis, the 
( digastrieus nuchz, the complexi, the transversalis, the inferior portion 
«of the splenius, the rhomboidei, the trapezius, and the latissimus 
« dorsi museles. 

The external branches proceed outwardly, emerge between the 
scalenus muscle and the internal belly ofthe sacro-spinalis, and in this 
[place penetrate between the two bellies of the latter muscle, to which 
Üthey are distributed, aud also to the superficial muscles of the back, 
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ee: these two branches usually, but not always, extend to the 
skin. 

All the dorsal nerves are not of the same size. Except the first, 
which is the largest, they go on increasing in size much from the 
second tothelast. However they do not enlarge uniformly; Haller* 
and Semmerring have observed, and the results of our numerous dis- 
sections also coincide with tkeir opinion, that the fourth, sixth, and 
eighth are smaller than the fifth, seventh, and ninth. 

$ 1812. The differences in the distribution of the thoracie nerves, 
depend principally on their anterior or intercostal branches. 

The first is remarkably distinguished from tbe others. Itsoon goes 
upward and outward above the first rib, toward the brachial plexus, 
and opposite to this rib divides into two branches. One which is pro- 
portionally very small, goes forward and proceeds below the first rib, 
like the anterior branches of the other thoracie nerves. The second 
is much larger, and ascends and corresponds to the small anas- 
tomosing branches of the other thoracie nerves; it immediately 
unites with the brachial plexus, with which we shall describe its 
farther progress, 

The anterior branches of the second and third thoracic nerve, 
together furnish tothe skin of the arm an inferior branch, which may 
be called the brachial nerve. Both then send some filaments to the 
intercostales muscles, penetrate the external, then descend to the 
integuments at the axilla and unite, but not always uniformly, with 
the internal cutaneous nerve of the arm, aud expand in the superior 
and internal part oftheinteguments ofthe arm, so that their filaments, 
especially those of the second pair, descend to the elbow. ; . 

Anteriorly, the anterior branches of these two.nerves terminate ın 
the anterior part of the pectoralis major and the triangularis sternis 
muscle. In their passage they furnish no constant branches to the 
abdominal muscles. 

The anterior extremities of the anterior branches, and of the 
second, third, fourth, fifth, sixth, and seventh thoracie nerves, are 
distributed also in these two muscles, the skin of this region, and 
the thymus gland. The external pectoral twigs of these branches 
penetrate into the upper part of the obliquus externus and rectus 
abdominis muscles, also in the skin which covers them. g 

The anterior extremities of the anterior branches of the eighth 
ninth, tenth, and eleventh thoracie pairs, pass above the costal digi- 
'tations of the diaphragm, glide between the obliquus internus and 
transversalis abdominis-museles, distribute filaments to these muscles, 


and then go to the posterior face of the rectus muscle and to the skin 


which covers it.: RE x 
The external pectoral twigs of these branches are distributed in 


the upper part ofthe obliquus abdominis internus muscle and the skin 


near it. 


* De part. corp. hum., vol. vi, p. 399, 
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The eleventh thoracic nerve gives filaments to the posterior part of 
Ithe diaphragm. 
“ The twelfth, described by Haller as the first lumbar nerve, anasto- 
ı moses by a large branch with the first Jumbar pair, and sends fila- 
ı ments to the diaphragm, then passes before the superior part of the 
‘ quadratus lumborum muscle, between it and the posterior tendon of 
Üthe transversalis, gives off filaments and divides at its external edge 
into superficial and deep abdominal branches. The former pass 
between the transversalis and obliquus internus abdominis muscles, 
Jand terminate there, and also in the lower part of the reetus and pyra- 
smidalis muscles.. The second go between the two oblique muscles, 
Ppass through the external, and are distributed to the integuments of 
Uthe abdomen as far as the ossa ilia. & 


ARTICLE SECOND. 


LUMBAR AND SACRAL NERVES, 


$ 1813. The description of the Zumbar and sacral* nerves ought 
to follow thatofthe thoracic, because by then describing the cervical, 
e proceed from below upward to the explanation of the encephalie 
erves. We shall combine our observations in regard to these two 
tders of spinal nerves, because they resemble each other in their most 
ssentialcharacters, and particularly as they unite to form the nerves 
fthe inferior extremities. 

The five lumber nerves and the sacral nerves, which are also five 
nd sometimes six in number, arise near each other from the inferior 
fominence ofthe spinal marrow. T'hey emerge from the medullary 
‚anal, the lumbar passing out through the intervertebral foramina, 
Nituated between thelumbar vertebr& as between the last one and the 
ıpper surface of the sacrum. The sacral nerves forın the sacral 
ramina, except the last, which passes between the sacrum and the 
irst piece ofthe coceyx. Not only the anterior and posterior roöts of 
ach pair, but the different pairs themselves are closely united to each 
her from their origin to the ganglions formed by their posterior 
anches; but neither the first nor second communicate by inter- 
ediate filaments. The sacral nerves differ from all other spinal 
rves by the situation of their ganglions, which do not anastomose. 
hen coming froın the nerve, but in the channel of the vertebral 
olumn, and are as ınuch more distant from the sacral foramina the 
wer tie origins of the nerves to wlıich they belong, so that the an- 
}rior and posterior roots of these last unite even within the medullary 
nal. The trunksresulting from tbeir union divide near their origin, 
ad also within the vertebral caual, into anterior and posterior 


* J. L. Fischer, Deseriptio analomica nervorum lumbalium, sacralium etewtre= 
alum inferiorum, Leipsic, 1791. 
VöL, II. [9 
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branches, which do not usually anastomose together in this canal, 

but emerge, the first through the anterior sacral foramina, the others 
through the posterior sacral foramina. The union of the anterior and 
posterior roots ofthe sacral nerves in the medullary canal, undoubt- 
edly corresponds to the fusion of the false sacral vertebr& in a single 
bone, and ittakes place äfter {he same type so evident in the 
vascular system. Perhaps, also, it partially depends on the greater 
distance between the point from whence the nerves originate, and 
that whence they emerge. One circumstance favours this conjecture, 
viz. that the place where the posterior and anterior roots unite, is 
farther in theinferior nerves where the trunk is proportionally longer. 
But this circumstance also fayours the opinion first proposed, since 
the inferior false sacral vertebr® unite also sooner than the superior. 

The anterior branches of these ten nerves, whieh enlarge very much, 
form a plexus whieh may be called the femoral or crural plexus, 
(plexus femoralis). This plexus, like the brachial and cervical, is 
produced by the increase and multiplication ofthe anastomoses } 
between the anterior branches, which is in proportion to the increase 
of volume of the nerves, and which takes place in breadth, and from 
without inward, and in thickness or from behind forward. 

We may consider separately the superior and inferior parts of this 
plexus, the first as the /umbar or Zumbo-abdominal* plexus, the second 
as the sacral or sciatic plexus, since from each of these two parts, 
which are formed, the first by the lumbar, the second by the sacral 
nerves, arise nerves which are distributed differently. Stillas the 
principal nerves which eome from it are all distributed to the lower 
extremities, it is more convenient to regard them as forming one’ 
plexus only, as the inferior Jumbar nerves mostly form the sacral 

‘plexus and the nerves which come from it. 

This plexus is indicated in the dorsal region by the much smaller 
anastomosis between the anterior branches, and which are constantly 
developed in the inferior thoracic pairs. u 

Ofthe nerves which form it, the upper suddenly enlarge very much # 
from above downward, and the lower from below upward. 3 

The last two sacral nerves are the smallest, and the last especially ni 
is the smallest of all the spinal nerves. Next comes the first lumbar, 
then the third sacral; the second lumbar is a little larger, being” 
about the same size as the second sacral; the third and fourth Jlumbar 
which are almost equal, are a little larger than the preceding. The’ 
fifth Jumbar and the first sacral are much the largest. 3 

Dorsal branches which are much smaller arise from allthese nerves 
which unite to form the crural plexus, commeneing before the union of 
their anterior branches, when they emerge from the foramina : these” 
go directly backward between the transverse processes of the Jumbar 
vertebr& and the sacrum, passing there through the posterior sac 


* J, A. Schmidt, De pleau lumbali, de nervis lumbaliqus corumqueplexu c9 
mentarius anatomico-pathologicus, Vienna, 1794. 
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foramina. These branches are distributed to the posterior part ofthe 
‘ muscles of the back, to the gluteus maximus and the skin which 
covers them. 

The posterior branches, the dorsal or lumbar (RR. postici, s. dorsales, 
s.Zumbales), ofthe lumbar nervesdiminish considerably in volume from 
the first to the last, so that the last two rarely extend to the skin, but 
are distributed only in the common belly of the sacro-lumbalis and 
multifidus spine muscles. From the first sacral nerve to the fourth, 
the posterior branches again enlarge much. That ofthe fourth isthe 
largest; the fifth is smaller, while the sixth is much more minute. 

$& 1314. The anterior or abdominal branches (R. antici, s. abdomi- 
nales) of the lumbar nerves pass behind the psoas magnus muscle, 
unite not only with each other, but beside the first with the anterior 
branch of the last dorsal, the last with the anterior branch ofthe first 
sacral, to form the lumbar plexus, the lumbar ganglion of the gang- 
lionary nerve, and produce the nerves we are about to describe. 
The anterior branches of the sacral nerves, principally the first, 
second, third, and fourth, concurin the same manner to form the 
sacral plexus to which the fifth contributes least, and the sixth takes 
no part when it exists. 

Some ramifications arise from the anterior twigs after their union, 
some of which, the smaller ones, are usually formed by the filaments 
ofa single nerve, while others which are larger, arise from the union 
of fasciculi from several nerves. 

The first are principally the external pudic nerve, several branches 
for the muscles ın the lumbar region, the skin of this region, and the 
common integuments of the inguinal region, the gluteal nerves and 
the inferior and middle hemorrhoidal nerves. 

The second are the tbree nerves of the lower extremities, the obtu- 
rator, the crural, and the gluteal nerve. 


A. SMALL NERVES WHICH ARISE FROM THE ANTERIOR BRANCHES 
OF THE LUMBAR AND SACRAL- NERVES,. 


& 1815. First und second lumbar nerve. From the first and second 
lumbar nerve, especially from the inferior extremity of the plexus be- 
tween them, arise the external pudie or the genitocrural nerve (N. 
pudendus externus, s. spermaticus externus, 8. inguinalis, s. genito-cru- 
ralis), which passes between the superior digitations of the psoas mus- 
ele, arrives at the anterior face of this muscle, on which it goes from 
behind forward and from above downward, and divides within the 
pelvis into branches which allemerge from theinguinal ring. Among 
these, the most considerable which are always the continuation ofthe 
trunk, arrive at the spermatic vessels, and are distributed in the male 
in the eremaster muscle and its coats, and in the female in the round 
Jigament of the uterus, and anastomosing with the inferior pudie 
berves, terminate in the glands and integuments oftheinguinalregions 
The external passes under the crural arch, penetrates the aponeurosis, 
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is distributed in the skin to the middle of the internal face of the 
thigh, and anastomoses with some filaments ofthe crural nerve. 

Besides there arise from the first lumber nerye and its anastomosis 
with the second, branches designed for the psoas, the quadratus lum- 
borum, and the transversalis abdominis muscles and for the integu- 
ments of the Jumbar and inguinal regions. One ofthese branches, 
which is large, penetrates the psoas muscle, goes forward between the 
obliquus internus and transversalis along the erest of the ilium, and 
terminates in the inferior part of the large abdominal muscles and 
skin of this region and of the scrotum. 

Several filaments come from the second lumbar nerve, and are 
distributed to the psoas and quadratus lumborum muscles and the skin 
of the lumbar and inguinal regions: usually there arise one or two 
distinct branches which are longer (nerfi lio-scrotal, Ch.), which pas- 
sing through the psoas musele, proceed outwardly before the quadratus 
lumborum, penetrate the transversalis, then the obliquus internus, to 
wbich they give filaments, go forward along the crest of the ilium, 
perforate the aponeurosis of the obliquus externus, and are distributed 
to the skin of the inguinal region and scrotum. - 

3d. The third lumbar nerve usually gives off a cutaneous nerve 
which unites to the preceding one, or replaces it either partiaily or 
wholly, descends between the psoas and iliacus muscles, emerges from 
the pelvis, passing under the outward extremity ofthe cruralarch, and 
is distributed to the external and anterior extremities of the integu- 
ments of the thigh to the neighbourhood of the knee. There it is tbe 
inferior branch ol the crural plexus of Bichat, the inguino-cutane of 
Chaussier. 

4th, The fourth lumbar nerve usually gives branches only to the 
iliacus muscle. i 

th. The anterior branches of the fourth and fifth lumbar nerye 
unite to form a very considerable trunk, the Zumbo-sacral nerve of 
Bichat (N. lumbo sacralis), which is much larger than the crural, and 
give origin in the very cavity of the small pelvis, but always: before 
uniting with the first sacral nerve, to the superior gluteal nerve (N. 
gluteus superior), which emerges from the pelvis. below the upper 
edge of the sciatic notch, is distributed to the gluteus medius and 
winimus, and penetrates even forward to the tensor vaginx femoris, 

6th. From the second and third sacral nerve, come some fasciculi, 


which unite, then give filaments to the pyramidalis muscle, and 


coming from the pelvis below it, go to form the inferior gluteal nerve. 
Beiore these fasciculi, a very considerable nerve arises iron these 
same nerves farther below and forward, sometimes also from the fourth 


sacral nerve, called the external common hemorrhoidal nerve (N. pu- 


dendo-h@morrhoidalis communis externus), which re-enters into the 
pelvis, between the two sacro-sciatic ligaments, and divides intotwo 
branches, the external pudic, and the inferior hemorrhoidal nerve. 
The external or superior pudie nerve, ischio-penien or ischio-elilori- 
dien, Ch. (N, pudendus ewternus, s. superior) goes along the ascendiug 
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branch of the ischium and the descending branch of the pubis, pro- 
ceeding on gives branches to the obturator internus and bulbo-caver- 
nosus muscles, then passes under the symphysis pubis to go forward, 
as the dorsal nerve of the penis (N. dorsalis penis) in the male, and 
that of the nerve of the clitoris (N. clitorideus, s. pudendus superior) 
‘ in the female, proceeds along the penis and clitoris, sends filaments to 
| the skin which covers them, and also to the mons veneris and mucous 
ı membrane of the urethra, and terminates finally in the glans. 

The inferior kemorrhoidal nerve, called also the inferior pudic (N. 
| heemorrhoideus, s. pudendus inferior), partly accompanies the pre- 
<ceding, then goes upward between the bulbo- and ischio-cavernosus 
muscle, is distributed to the integuments and in all the muscles of the 
| perineum to the inferior extremity of the rectum, the skin of the scro- 
{tum and mucous membrane of theurethra, and anastomoses with the 
‘external pudic, the inguinal and internal hemorrhoidal nerves. 

From the difference in size between the penis and clitoris, the ex- 
tternal pudic is the larger of these two branches in the male, while 
Üthe internal hemorrhoidal is the larger in the female. 

7th. The third and the fourth sacral nerves also give off the middle 
Ihemorrhoidal nerves (N. hemorrhoidales medii), which are smaller, 
sand not united at their origin; but thisterm is not exact, for they are 
ddistributed partly to the rectum, the levator and sphincter ani mus- 
eles, and proceed on the side of this intestine to be distributed from be- 
ow upward in the walls ofthe bladder, at the commencement of the 

ethra, uterus, and vagina, the prostate gland and vesicul® seminales 

'n the male, and frequently anastomose with the lower part of the 

eat sympathetic nerve to give origin to the hypogastric plexus. 
Sth. The fifth and sixth lumbar nerves, when they exist, are in 

Fact connected with the crural plexus, but do not contribute to form 

e nerves which come from them. Their anterior branches are 

istribüted to the sacro-coccygeal, the levator, and sphincter ani 

nuscles. Their posterior are distributed in the integuments of the 

osterior part of the anus and perineum. 


B. LARGE NERVES WHICH ARISE FROM THE ANTERIOR BRANCHES 
OF THE LUMBAR AND SACRAL NERVES, OR NERVES OF THE 
INFERIOR EXTREMITIES. 


I. OBTURATOR NERVE, 


$ 1816. The obturator nerve, sous-pubio-fEmoral, Ch. (N. obtura= 
orius),* the smallest of those belonging to this division, arises from 
he most anterior fasciculi of the second, third, and fourth Jumbar 
erves, rarely from the first, by an equal and sometimes greater 


'* See in regard to this and the following nerve, M,C, Styx, Deseript. anat, 


i cruralis et obluratorü, Jena 1782, 
22 
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number of roots, which meet at acute angles. It descends into the 
lower pelvis, before the following nerve, is covered by the psoas 
muscle, goes forward along the linea innominata, accompanied by 
the vessels of the same name, comes out through the obturator fora- 
men, and divides into two branches, an anterior superficialand large 
and a posterior deeper and smaller. 

The anterior branch is distributed to the gracilis, the adductor 
longus, and brevis muscles, and sends to the internal saphena nerve 
some branches which are sometimes so large tbat this last seeıns to 
arise from it rather than from the crural. 

The posterior branch is distributed in the obturator museles, par- 
tieularly the externus, and; in the adductor magnus muscle, even 
descending to near its inferior extremity. 


II, CRURAL NERVE. 


$ 1817. The crural nerve, femoro-pretibial, Ch. (N. cruralis), is 
larger than the preceding, behind which it is situated, arises from the 
posterior part of the first, second, third and fourth lumbar nerves, 
descends along the posterior and external side ofthe cruralartery, be- 
tween the psoas and iliacus muscles, gives several branches to these 
two muscles, but principally to the second, and furnishes one conside- 
rable which sometimes comes off higher than the branches destined 
to the iliacus muscle, anastomoses near the crural arch with another 
branch which arises in this place, comes sometimes also from the 
fourth lumbar nerve, and then is distributed in the integuments ofthe 
anterior and internal face of the thigh. This branch is called the 
superior or the small saphena nerve (N, saphenus superior, s. minor). 

A branch is generally given off a little below the crural arch which 
proceeds from within outward, and goes to the common lower ex- 
tremity of the iliacus and psoas muscles. | 

The nerve then divides generally below the cruralarch into two 
branches, an external larger, and an internal smaller, above. ; 

The external branch also soon divides into several twigs, which go 
to the four heads of the extensor of the leg, to the crur&us, and to ii 
the tensor vaginz femoris muscle. These branches descend to the 
articulation of the knee and penetrate into its capsule. : 

The internalbranch gives to the sartorius muscle many twigs, most 
of which enter its middle and inferior part. It gives them also to the 
skin of the internal face of the thigh. But the largest of all the 
branches which come from it is the internal saphena nerve, tibio-cu- 
tane, Ch. (N. saphenus internus). This nerve accompanies the in- 
ternal saphena vein, which it surrounds at several different parts, 
distributes some filaments to the integuments of this region, descends” 4 
on the back of the foot, and extends even to the great toe. a 

! 
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$ 1818. The sciatice nerve, grand femoro-poplite, Ch. (N. ischiadi- 
eus),* the largest of all the nerves, not only of the inferior members, 
but even ofthe whole body, arises from the inferior half of the fourth 
lumbar nerve, and from all thefifth, also from thethree superior sacral; 
the anterior branches unite to form the sciatic or sacral plexus ( plexus 
sacralis, s. ischiadicus), which is only the inferior part of the crural 
plexus, although we usually consider this the only plexus of nerves 
of the jower extremities. 

$ 1819. The sciatic nerve sometimes, partially or wholly, gives off 
the superior yluteal nerve, and always the inferior either wholly or 
partially. This last emerges sometimes above and sometimes below 
the pyramidalis muscle, anastomoses with a branch of the sciatic 
merve which arises a little lower, and is distributed with it in the 
gluteus maximus muscle. 

$& 1820. The sciatic nerve emerges from the sacral plexus through 
the sciatie notch, between the pyramidalis and gemelli muscles. 

There it sends to the obturator internusa considerable branch, which 
penetrates from without inward between the large and small sciatic 
Iıgaments, and enters from below upward into this muscle. 

Then it gives a second, which descends before the gemelli and the 
tendon of the obturator internus, distributes filaments to the first. two 
of these muscles, and is distributed in the quadratus femoris muscle. 

Still lower a large brauch leaves its posterior part, and unites to . 
the inferior gluteal nerve ($ 1788), with which it goes to the gluteus 
'maximus muscle. 

The trunk first gives branches to the flexor muscles of the thigh ; 
then to the long head of the biceps ; then to the semitendinosus; 
farther on, to the semimembranosus muscle; finally, to the short 
‚head of the biceps. The filament of the semimembranosus is distri- 
' buted also to the adductor magnus muscle. 

Farther on it gives off the middle posterior culaneous nerve (N. 
‚ eutaneus posterior medius), which descends under the skin ofthe pos- 
| terior face ofthe thigh and leg to the calf, and anastomoses with some 
‚ filaments of the superior and inferior nerves. 

The inferior posterior cutaneous nerve, (N. cutaneus posterior infe- 
| rior) is given oft below this branch; it proceeds in part like the former 
ı one, and is partially expanded in the posterior part of the capsular 
| ligament of ıhe knee. 

$ 1821. The sciatic nerve then divides into two branches: the in- 
\ternal, the larger, is the tibial nerve, and the external, the smaller, 
\the peroneal nerye. This division usually takes place at the middle 
‘of the thigh, often higher up, and even above the sciatic tuberosity, 


‘so that the two branches are separated from each other by the 
Ipyramidalis muscle, 


* J. H. Joerdens, Descriptio nervi ischiadiei, Erlangen, 1788. 
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When the bifurcation occeurs higher than usual, it is analogous to 
the arrangement of the sciatic nerve in the mammalia. 

Rosenmuller mentions a national difference in regard to the height 
of this division, viz. that the seiatic nerves divide very high in the 
inhabitants of the north of Europe, while in those of the south it 
bifurcates very low not far from the ham.* We have not observed 
this difference. 

When the nerve divides high, the two branches are separated by 
tbe pyramidalis muscle, and they descend, the externäl behind, the 
internal before it. j 

The popliteal nerve (N. popliteus) rarely or never exists.+ At 
most the name of the internal and the external poplitealnerve may be 
given to the upper part of the two terminating branches of the sciatie 
nerve, from their origin to the femoro-tibial articulation. 


a. Peroneal nerye. 


$ 1822. The peroneal or exiernal poplitealnerve (N. peroneus) often 
gives origin to the posterior, inferior, and middle cutaneous nerves. It 
descends from within outward on the internal side of the biceps femo- 
ris muscle, passes between the extensor longus digitorum communis 
and peroneus longus muscles, sends filaments to these muscles, and 
likewise to the tibialis anticus, and divides very high up into two 
branches, the superficial and the deep peroneal nerves. ; 
$ 1823. The superficial peroneal, or the muscular cutaneous nerve, 
pretibio-digital, Ch. (N. peroneus superfieialis), soon divides into two 
branches, an external superficialand small, the other internal, which 
is deeper and larger. Fr 
The first, or the cutaneous peroneal nerve, which might more pro- 
perly be called the middle cutaneous nerve of the back of the foot, or the” 
external branch of the peroneal nerve (N. cutaneus peroneus, s. cula- 
neus medius dorsi pedis, s. cutaneus peroneus externus), descends on the 
peroneus brevis muscle, passes on the crucial ligaments of the tarsus, 
is distributed to the skin of the external part of the back of the foot, 
and terminates by filaments which are the tibial nerve of the little ioe, 7 
the dorsal nerves of the fourth toe, andthe peroneal nerve of the third toe, 
The second, the anterior nerve of the back of'the foot (N. dorsi pedis 
anticus communis, s. peroneus anticus, s. pedalis antieus), is situated 
before the former, also near the surface, and isdistributed partly to the 
internal half of the back of the foot, partly to the skin of the external 
and anterior faces of the leg, and terminates by producing the dorsal 
nerves of the two external toes and the peroneal nerve of the third« 
$ 1824. The deep peroneal or anterior tibial nerve, pretibio-sus-plan- 
taire, Ch. (N. peroneus profundus), descends deeply between the” 


an ne Journal der Erfindungen in der Natur-und Arzneywissenschaft, part 
il, P+ ) 
+ Coopmans has made the remark (Neurol., ed. 2, p. 198). 3 
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uscles on the anterior face of the tibia, at the side of the anterior 
Jibial artery, but does not pass with it from the posterior to the anterior 
dace of the leg, between the two bones, for the whole trunk of the 
eroneal nerve is situated and divides on the externalface of the fibula, 

Such at least is always the arrangement of the deep peroneal 
aerve according to our observations. Although we have made many 
<areful dissections, yet we have never seen it pursue the course of the 
anterior tibial artery. Thus, although this authority is sanctioned by 
ı great name;* it certainly is not the usual arrangement, and should 
se considered as a very rare anomaly, more especially as many 
yriters, Coopmansf among others, do not sanction it, or speak only 
ff the first. € 

This nerve gives filaments to the peroneus longus, and to the 
‘xtensor longus digitorum communis muscle, ta the tibialis anticus, 
ind to the extensor hallucis proprius, passes under the crucial liga- 

ent ofthe tarsus, and arrives onthe back of the foot, where it termi- 
aates in the extensor digitorum brevis, the first interosseous muscle, 
nd the internal part of the skin of thisregion, by anastomosing with 
‚ome branches of the cutaneous nerve around the foot, so that the 
sorsal nerves of the large toe more properly arise from this than from 
he latter. 

We have always found the peroneal nerve distributed in this 
aanner, but we have never found that of the two branches into which 
‚ divides at the upper extremity of the fibula, one was the external 
üfaneous nerve, the other, the common trunk of the anterior tibial 
d internal cutaneous nerves;f Sabatier,| Coopmans,|| and Reil,“l 
te the same distribution as ourselves: this arrangement then 
ould be regarded as the most constant. 


b. Tibial nerve. 


$ 1825. The tibial or internal popliteal nerve (N. tibialis), the 
rgest and most internal ofthe two terminating branches of the sciatie 
tve, may be called the popliteal (N. popliteus), from the bifurcation 
» the calfofthe leg, although this term is not pertectly exact. It gives 
# first a considerable cutaneous nerye, the long posterior cutaneous 
erve of the fool and the leg, or rather the external cutaneous tibial 
zrve of the foot (N. cutaneus longus posterior tibie, s. cutaneus pedıs 
»ternus, 8. tibialis), wnich nevertheless often comes from the peroneal 
>rve, or at least especially when the sciatie nerve bifurcates high up, 
| partially replaced either by the posterior and inferior branch of this 
tter, or even by its inferior and middle cutaneous nerye., 


* Semmerring, Hirn-und Nervenlehre, p. 312. 
t Neurologia, p. 203. 

t Semmerring, Nervenlehre, p. 309, 

$ Tr. complet. d’anat. ed. 3. vol. iüi, p. 328, 

I Neurologia, pp. 201—203. 

“ Anat. descript., vol. ili,p. 309. 
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The external cutaneous tibial nerve of the foot descends behind 
the muscles of the foot, goes outward below the external malleolus, 
proceeds along the external edge of the foot and the fibular edge of 
the fifth toe, constituting its dorsal peroneal nerve, and proceeds to 
the top of it. 

The tibial nerve then gives off a small branch to the posterior part 
of the capsule of the articulation of the knee. This branch is some- 
times given off higher, or as high as the preceding. 

Farther on, the trunk ofthe tibial nervegivesexternal and internal 
branches to the three heads of the triceps, the plantaris, the popliteus, 
the tibialis posticus, and the flexor hallucis longus. 

$ 1826. The tibial nerve then goes forward between the upper two 
heads of the triceps surse muscle, descends between the tendo achillis, 
the tibialis posticus and the flexor hallucis longus, passes behind the 
malleolus internus, and goes to the sole of the foot. 

Behind the malleolus it divides into three branches, one superficial 
and two deep. 

$ 1827. The superficial branch or the external tibial nerve (N. 
tibialis exterior), more properly the proper cutaneous plantar nerve 
(N. cutaneus plantaris proprius), is distributed to the skin below the 
malleolus internus, and at the posterior part of the sole of the foot, 

$ 1328. The two deep branches are the internal and the external 
plantar nerve. 

The internal plantar nerve (N. plantaris internus) is usually a little 
larger and more superficial than the other ; it goes forward under the 
long head ofthe adductor hallucis, between it and the ffexor communis 
digitorum brevis, and divides far back into two branches, an internal” 
and an external : the latter is the larger. | 

The internal branch havinggiven filaments to theadductor hallueis, 
becomes the first plantar nerve of the toes (N. digitorum plantaris” 
primus), the tibio-plantar nerve or the internal nerve of the great ioe 
(N. plantaris iniernus, s. tibialis hallucis). 3 

The external branch also subdivides into two others, the external of 
which is also the larger. 4 

The internal, or the third plantar nerve of the toes, also divides into 
the external plantar nerve of the second toe, and the internal plantar' 
nerve of the third toe. 

The external, or the fourth plantar nerve of the toes, divides into the 
external plantar nerve of tlıe third ıoe, and the internal plantar nerv@ 
of the fourth. 

Thus this trunk distributes its branches to the internal half of the 
skin ofthe foot, to the two sides of the three internal toes, and to the 
internal side of the fourth. f 

$ 1829. The external plantar nerve (N. plantaris externus) goes 
forward and outward between the flexor communis digitorum brevis, 
and the tendon of the flexor longus, and divides before the tuberosity 
of the caleaneum into three branches. 
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The internal branch, the fifth plantar nerve of the toes, which is en- 
itirely cutaneous, goes forward to the anterior extremity of the tarsus, 
where it divides into the plantar nerve of the fourth toe, and the in- 
Iternal plantar nerve of the fifth. 

The external branch, the musculo-cutaneous nerve, goes forward 
long the fibular edge of the sole of the foot, gives filaments to the 
abductor minimi digiti muscle, and becoming the external plantar 
inerve of the fifth toe, advances to its extremity, where as in the great 
“ve, it receives atits external edge a distinct branch, an arrangement 
which is worthy of notice, as it contributes to the lateral symmetry. 

This nerve forms the sixth plantar nerve of the toes. 

The middle, deep, or muscular trunk is the largest. It goes ob- 
Jiquely inward and forward, penetrates between the tendons of the 
»xtensor longus digitorum communis and the deep muscles of :he sole 
fthe foot, and distributes itself in the lumbricales, the adductor and 
lexor hallueis muscles, and in almost all the internal part of the 
Önterossei muscles, and the small muscles of the fifth toe. 


ARTICLE THIRD. 


OF THE CERVICAL NERVES. 


$ 1830. Till the time of Willis, eight cervical nerves, tracheliens 
Sh. (N. cervicales, s. N. colli) * were admitted, but this anatomist 
‚nd many afterhim, have mentioned only seven; asthey consider the 
irst cervical as the last encephalic nerye, an opinion less correct than 
e ancient. The general characters of these eight nerves are— 
Ist. Ofall the spinal nerves they have the least extent inthe verte- 
ıral column from their origin to tke place where they penetrate the 
Jura-mater, and emerge through the intervertebral foramina. 

2d. The internal extremities of their roots are closer to each other 
han those of the thoracic nerves, but farther than those of the lumbar 
nd sacral nerves. 

3d. The different pairs are united together by anastomoses ; these 
re usually simple, and extend from the inferior edge ofthe root ofthe 
perior nerve, to the upper edge of that ofthe lower nerve, and form 
e upper part ofthis last. The anastomosing filaments of the posterior 
ots are more constant than those ofthe anterior ; the latter usually 
ist only between the second and third pairs, and the third and fourth, 
d are deficient between all the others. On the contrary, the anas- 
osing filaments of the anterior roots exist in almost every part, but 
e sometimes deficient between the lower pairs. They are very 
eldom met with between the last cervical and the first dorsal nerve, 
We, however, should observe that the anastomosing filaments often 
o notexist between the middle cervical pairs, although found between 
e superior and the inferior nerves. 


* J Bang, Nervorum cervicalium anatome; in Ludwig, Se. neur, 
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The arrangement of these filaments is not always exactly the 
same; we usually see a filament which goes a little obliquely upward 
and outward from the internal extremity ofthe upper edge of the 
lower nerve, towards the external extremity of the lower edge of the 
upper nerve. But sometimes this filament descends directly from the 
lower edge of the upper nerve, to the upper edge of the lower nerve. 

Between this arrangement and the preceding is one which is inter- 
mediate, where the most superior fasciculus ofthe lower nerve divides 
at its centre into two parts, the upper of which goes te the upper 
nerve in the first of the two modes mentioned above, while the lower 
proceedsin the direction ofthe faseiculus, forming the most upper part 
of the lower nerve. Sometimes one or two tbin fascieuli are found 
between two pairs of nerves, and usually a little nearer thelower than 
the upper. When there is only one fasciculus, this divides into two; 
when two, they arise immediately one at the side of the other. In 
both cases either the fasciculi primitively distinet, or the two branches 
of the single fasciculus separate from below upward immediately after 
arising, and forın, one the most inferior fascieulus, the other the most 
superior of the pairs between which they are situated. Sometimes 
they are united together by superior and inferior fasciculi, and after- 
ward by a transverse filament. 

The first arrangement usually exists between the inferior cervical 
nerves, the third between the middle, the second between the superior, 
and the fourth between the first two, counting from above downward. - 

The cervical nerves may be divided into two groups; the first com- 
prises the four lower pairs, the other the four upper pairs, for the first 
differ much from the second, as they enlarge to give origin to the 
nerves of the upper extremities. j 


A. INFERIOR CERVICAL NERVES AND FIRST DORSAL NERVE, OR B 
NERVES OF THE UPPER EXTREMITIES. i 


$ 1831. The nerves ofthe upper extremities (N. brachiales, s. evire- 5 
mitatis superioris)* arise from the first dorsal and the four inferior 
cervical nerves, which unite at some distance from their foramina to 
form the brachial plexus, so that a greater number of trunks comes 
afterward from the latter, each of which is formed from the fasciculi 
coming from several of the carrying nerves. The first dorsal nerve 
emerges below the first dorsal vertebra, the eighth cervical below the 
seventh cervical vertebra, the seventh below the sixth, the sixth below’ 
the fifth, and the fifth below the fourth. That nerve which usually 
occupies the centre of the group, that is the seventh cervical nerve, iS 
the largest; the first dorsal and the fifth cervical nerves are the 
smallest : the fifth cervical nerve is smaller than the first dorsal, and” 
the sixth and eighth dorsal are about the same size. 


* J.J. Klint, De nervis brachii, Gottingen, 1784.—P. Camper, Demonst. anatz 
pathol., 1. i. Amsterdam, 1760. 


OF THE NERVOUS SYSTEM. 121 


The nerves which usually emerge from the brachial plexus are the 
| thoracic, the scapular, the axillary, the radial, the external cutaneous, 
| the median, the ulnar, and the internal cutaneous nerves. 

$ 1832. Before uniting, the five neryes which form the brachial 
| plexus give off much smaller posterior branches, which go to tne deep 
‘ dorsal muscles of this region. The brachial nervesare then only the 
‘ enlarged anterior branches of the superior dorsal and the four inferior 
© cervical nerves. 

$ 1833. These anterior branches descend from within outward, pass 
! between the scalenus anticus and medius muscles, and soon unite to 
fform the brachial plezus ( plerus brachialis).* Thetwo superior and 
ttwo inferiorusually unite before the middle with the adjacent branches. 

The fifth and the sixth usually unite the first. 

Two nerves arise from their union. 

The superior after passing several inches, divides into two branches, 
«one of which isthe axillary or cireumflex nerve, the other islarge and 
tunites with the large posterior fasciculi of the seventh and eighth cer- 
\vical nerves to form the radial nerve. 

The inferior, having proceeded two orthree inches, unites with one 
“or two anterior fasciculi of the seventh cervical nerve, and thus pro- 
@duces a more or less complicated plexus, whence the external cuta- 
Ineous or the musculo-cutaneous nerve wholly, and the median par- 
ttially, arise. 

The seventh cervical nerve divides two or three inches from its 
emerging fromthespinalcanal intoan anterior anda posterior branch, 
of which the second is larger. 

The posterior branch blends with the upper posterior branch of the 

teighth cervical nerve in a small trunk, which soon joins the posterior 
branch of thetrunk formed by the union of the fifth and sixth cervical 
Inerves, and gives origin to the radial nerve. 
. From the anterior branch and the common trunk formed by the 
Sunion of the fifth and sixth cervical nerves, several anterior thoracie 
önerves arise and then themusculo-cutaneous nerve; it gives rise with 
Üthe eighth cervical and the first dorsal nerves to the median nerve. 

The eighth ceryical nerve divides into two branches, one posterior, 
Üthinner but longer, the other anterior, shorter but much thicker. 

The posterior unites to some branches of the fifth, sixth, and seventh 

ervical nerves to form the radial nerve. 

The anterior joins the first dorsal nerve, 

The common trunk formed by this last union, divides into two 
»branches, a superior and an inferior. 

The superior, united with the fasciculi of the fifth, sixth, and seventh 

zervical nerves, becomes the median nerve. 

The inferior forms the ulnar nerve. 

"The first dorsal nerve divides into two other branches, both of which 
janite with the eighth cervical nerve. 













\ 


b * Bang bir: cit.) has fieured the brachial plexus—Prochaska, De siruct. nerv., 
ienna, 1779, tab. iv, v.—Scarpa, Annot. anat., B. 1. lab. £, i. .- 
VOL, IL, M 
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The superior assists to produce the radial nerve. 
T'he inferior concurs to form the ulnar nerve, and sometimes alone 
produces the internal cutaneous nerve. 


I. THORACIC NERVES, 


$ 1834. The thoracic nerves, sterno-thoraciques, Ch. (N. tkoraciei) 
may be distinguished into posterior and anterior. 

The posterior arise from the branches of the fifth and sixth, some- 
times also from the seventh cervical nerve, which are mostly united in 
a nerve which descends on the external face of the serratus major 
muscle, and is distributed in that muscle. 

The anterior arise from the anterior trunk formed by the union of 
the fifth and sixth cervical nerves, and also from the anterior branch 
of tke seventh and eighth, descend from behind forward, and give fila- 
ments to the subclavius, the pectoralis major and minor musecles, the 
thymous gland, and the skin of the anterior and superior part of the 
chest and shoulder, where they anastomose with some filaments of the 
fourth cervical and axillary nerves. 


II. SCAPULAR NERVE. 


$ 1835. The scapular nerve (N. scapularis), which is rather large, 
often comes from the fifth cervical nerve before it joins with the follow- 
‚ing. When it arises only after the union, it commences almost in the 
place where it is, passes through the coracoid notch of the scapula, 
arrives thus on the posterior face of the scapula, sends filaments to the 
supraspinatus muscle, goes downward over the neck of the scapula, 
and arrives at the infraspinal fossa, where it is distributed to the 
infraspinatus and teres minor muscles. = 


Ill. AXILLARY NERVE, 


$ 1836. The azxillary nerve, scapulo-humeral, Ch. (N. axillaris, s. 
eircumflexus brachii), or more properly the circumflex nerve, arises 
from the posterior and superior branch coming from the division of the 4 
common trunk formed by the union of the fifth and sixth cervical ä 
nerves. It first sends branches to the infraspinatus muscle, which 
often receives a large one from the common trunk mentioned above, it 
then gives some to the teres minor and major muscles, then passing” 
between these two muscles and the long head of the triceps extensor, 
it is reflected outward and backward on the head of the humerus, 
expands in the deltoides muscle, and finally becoming the cutaneous 
nerve of the shoulder (N. cutaneus humeri), together with the fourt 
cervical nerve, sends filaments to ihe integuments of this region. 


x 
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Ivy. RADIAL NERVE, 


$ 1837. The radial nerve, radio-digital, Ch. (N. radialis), is much 
. larger than the preceding, arisesfrom fasciculi ofall the brachjalnerves 
| by three branches, which come one from the seventh cervical nerve 
‘only, the second from the fifth and sixth, and the third from the eighth 
«cervicaland the first dorsal nerves. Soon after its origin, it gives a 
large branch to the latissimus dorsi and filaments to the triceps ex- 
‘tensor muscles. A little below the middle of the arm, it turns on the 
Ihumerus, often re-appearing onits anterior face between the brachialis 
internus and the supinator longus muscles. » 

In turning on tbe humerus it gives a long and thin cutaneous 


ssuperior). This nerve descends along the radial edge and the inner 
face of the fore-arm, and interlaces with the cutaneous branch of the 
} musculo-cutaneous nerve, extends a greater or less distance to the 
smiddle of the fore-arm, to the carpus, and even the thumb. 

The trunk of the radial nerve then gives branches to the supinator 
llongus, and the extensor carpi longus radialis muscles. It divides at 
tthe lower extremity of the fore-arm into two branches, a superficial or 
ceufaneous and a deep or muscular. 

The superficial branch (R. superficialis dorsalis, s. cutaneus) descends 
salong the anterior edge of the radius between the supinator longus 
sand the radiales muscles, arrives at the outer face of the fore-arm, 
assing below the tendons of the first of these three muscles, and 
ivides usually some inches below the inferior extremity ofthe fore-arm 
into two almost equal branches, the anterior being a little the larger, 
hich distribute filaments to the anterior region of the integuments 
fthe back of the hand, and to the dorsal face of the three anterior 
ngers. 

The anterior branch anastomoses in several places with those of the 
“cutaneous branch of the musculo-cutaneous nerve, sends filaments to 
he skin of the radial side of the carpus and metacarpus, and divides 

n the carpus into two small branches, the dorsal nerves of the thumb 
((N. eutanei pollieis dorsales), which descend on its dorsal side along 
he radial and ulnar edges to its anterior extremity, furnish filaments 
o its dorsal face, and anastomose together and with the palmar nerves 
fthe thumb. 

The posterior branch usually divides soon after arising into two 
rincipal ramuscules, an anterior and posterior. 

The anterior goes to the skin between the thumb and index finger, 
nd arrived at the radial side of the last finger becomes the radio- 
orsal nerve of the index finger (N. dorsalis radialis indieus). 

The posterior soon subdivides into two filaments, one of which pro- 
uces the cubito-dorsal nerve of the index finger and the radio-dorsal 
ve of the middle finger, while the second is the cubito-dorsal nerve 
the middle finger. 


1 


branch, the superior external cutaneous nerve (N. cutaneus externus 
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All these ramifications frequently anastomose with each other, or 
with those of the ulnar nerve, and thus giverise to a plexus called the 
dorsal arch of the hand (rete, s. arcus dorsalis manus). 

T'he deeper or larger muscular branch gives off branches for the ra- 
dialis brevis and the supinator brevis muscles ; it then turns over these 
muscles and engages itself between their fibres, penetrates between 
the extensor digitarum communis muscle, arrives at the posterior sur- 
face of the fore-arm, gives off some large branches, some of which are 
recurrentto the extensor digitorum communis, to the extensor minimi 
digiti, and to the ulnäris internus and externus muscles. Then as the 
external interosseousnerve (N. interosseous externus), it descends on the 
extensor and the adductor pollicis longus muscles, to which it sends 
filaments, as also to the extensor indicis proprius muscle, and is finally 
lost in the capsule of the wrist-joint, 


V. EXTERNAL CUTANEOUS!NERVE. 


$1833, The external cutaneous nerve, or musculo-cutaneous nerve, 
orthe perforating nerve of Casserius, radio-cutane, Ch. (N. cutaneus 
exiernus, s. musculo-cutaneus, s. perforans Casserü), is much smaller 
than the preceding, although it descends almost aslow asit. Itarises 
from the fasciculi of the fifth, sixth, and seventh cervical nerves. It 
sometimes comes from the median nerve. 

It frequently butnot always penetrates the coraco-brachialis muscle. 
When this is not the case, it passes on the internal edge of this muscle, 
being joined to it only at its surface. It divides high up in the arm 
into two branches, the one muscular and small, the other cutaneous 
and larger. ee 

The muscular branch gives filaments to the coraco-brachialis 
muscle, to the two heads of the biceps, and to the brachialis internus 
muscle, ar 

The cutaneous branch passing between the biceps and the brachialis 
internus muscle, arrives at the anterioredge ofthe arm, descends on the 
radial side in the aponeurosis, accompanying the cephalic vein. It 
anastomoses frequently above with the external cutaneous nerve, and 
below with the dorsal branch of the radial nerye; it is distributed to 
the skin of the posterior surface of the fore-arm and the hand, and 
terminates at the thumb. 


VI. MEDIAN NERVE. 


$ 1839. The median nerve, medio-digital, Ch. (N. medianus), the F 
largest nerve of the upper extremity, comes also from the brachial F 
plexus. It descends on the inside of the arm near its lower extremity 4 
without giving off any branch, unless it be sometimes the external 
Cutaneous nerve. g, 
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Some inches below the elbow-joint it gives several small muscular 
branches to the pronatortteres, to the upper part ofthe radialisinternus, 
the palmaris longus, and to the upper partofthe flexor digitorum brevis 
muscles. Near the elbow it gives offa considerable branch, the inter- 
nal interosseus nerve (N. interosseus internus), which descends before 
the flexor communis digitorum profundus, distributes branches to this 
musele and to the flexor pollieis longus, is reflected on the anterior 
edge of the pronator quadratus, arrived thus at the posterior face of 
the fore-arm, it terminates in this muscle. 

The trunk descends before the flexor digitorum profundus, between 
the bones of the fore-arm, gives off filaments to this muscle and to the 
palmaris longus, and gives a cutaneous branch which is distributed in 
the integuments of the palmar face of the carpus, where it anasto- 
moses with the branches of the musculo-cutaneous nerve and the 
ulnar nerye. Itthendivides near the lower third of the fore-arm into 
two branches, an anterior or radial, and a posterior or ulnar; the 
first is the larger. 

These branches descend, without giving any twig to the fore-arm, 
between the tendons of the flexors, with which they pass under the 

' ligaments of the carpus, where they usually unite by some transverse 
fibres. At the palm ofthe hand they separate. 

The radial branch dividesat the carpus into an anterior and posterior 
| twig. 

The anterior very soon divides into three filaments, the radio-palmar 
(and the cubito-palmar nerves of the thumb, and the radio-palmar nerve 
of the index finger ; these frequently anastomose together, extend to 
the extremities of these two fingers, and terminate by considerable 
|branches, and give filaments to the first Jumbricalis muscle. 

The posterior then sends a large branch to the adductor brevis, to 
'ifs opponens muscle and the flexor pollicis brevis, after which it 
|becomes the cubito-palmar nerve of the index finger. 

$ 1840. The cubital branch divides at the commencement of the 
carpus into two twigs. 

T'he anterior, which is smaller, sends filaments to the second lum- 
"bricalis muscle, and becomes the radio-palmar nerve of the third 
Afinger. 

T'he posterior, which is larger, sends filaments to the integuments 
©of the hand, soon divides into two ramuscules, the cubito-palmar nerve 
of the third finger, and the radio-palmar nerve of the fourth. 


VIL. ULNAR OR CUBITAL NERVE,. 


$ 1841. The ulnar nerve, cubito-digital (N. ulnaris, s. cubitalis), is 
a little smaller than the preceding, and arises from the three inferior 
erves ofthe brachial plexus. It descends inward and backward, gives 
ff no branches along the arın except sometimes the internal cutaneous 
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nerve, and arrives at the ulnar side of the fore-arm, passing imme- 
diately behind the internal condyle of the humerus, where it may be 
eas!]y compressed. 

Arrived at the fore-arm, it first gives off ramifications to the flexor 
digitorum profundus and to the flexor carpi ulnaris, and then sends 
under the skin along the basilic vein a small branch, called the long 
palmar nerve (N. ulnaris longus palmaris), which anastomoses in the 
carpus with an analogous branch coming from the median nerve; 
about the middle of the fore-arm, it divides into two branches, a dor- 
sal and a palmar. 

The dorsal branch (N. ulnaris dorsalis) passes between the nlna 
and the tendon of the flexor carpi ulnaris muscle, comes on the back 
of the fore-arm, where it subdivides into two twigs. 

The posterior or ulnar supplies the skin of the ulnar side ofthe hand, 
and becomes the cubito-dorsal nerve ef:the fifth finger. 

The anterior or the radial also soon diyides into two principal fila- 
ments, one of which is the radio-dorsal nerve of the fifth finger and the 
cubito-dorsal nerve of the fourth, the other is the radio-dorsal nerve of 
the fourth finger. 

This dorsal branch is distributed like the dorsal branch of the radial 
nerve. 

The palmar branch (N. ulnaris palmaris) which is larger, descends 
between the tendons of the ulnaris internus and the fiexor digitorum 
communis muscles, and divides on the ulnar edge of the carpus into 
a superficial and a deep twig. 

The deep or muscular twig goes downward and forward between 
the adductor and flexor minimi digiti muscles, passes across to the 
radial side of the hand, going between the tendons of the flexor com- 
munis and interossei muscles, and sends numerous twigs to the mus- 
cles of the little finger, to the interossei and lumbricales, and to the 
adductor pollicis museles. { 

The superficial or cutaneous branch is smaller than the preceding, 
anastomoses by one or several filaments with the cubito-palmar branch 
ofthemedian nerve (from this union we have a superficial palmar 
arch), and soon divides into two filaments, an anteriorand a posterior. 

The anterior soon divides into the cubito-palmar nerve of the fifih | 
finger, and the common trunk of the cubito-palmar nerve of the fourth, 7 
and the radio-palmar nerve of the fifth. Mi 

Each finger receives two palmar and two dorsal branches, the first ” 
of which are the largest. T'hey proceed along the radial and ulnar 7 
edges of the finger directly at the side ofthe digito-palmar artery, more 
inward and downward than it, thatis, nearer the palmar face, as like- 
wise the superficial palmar arch is nearer the surface than their trunk, 
They go to the extremity of the fingers. In this passage they give 
off several large branches, distribute some small twigs to the palmar ° 
face of the finger when they anastomose with each other. 
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VIlilI. INTERNAL CUTANEOUS NERVE. 


$ 1842. The internal cutaneous nerve, cubito-cutane, Ch. (N. cu- 
iuneus internus), usually arises from the first dorsal by several roots; 
it sometimes though rarely comes from the ulnar, being the first 
branch. It descends directly below the skin at the side of the basilic 
veinin thearm. From its upper part arises the superior cutaneous 
nerve (N. cutaneus internus superior), which sometimes comes from 
the ulnar nerve, and is distributed to the triceps extensor muscle 
and the skin which covers it. A little lower it gives off the inferior 
internal cutaneous nerve (N. cutaneus internus inferior), which distri- 
butes its branches to the lower part of the triceps extensor muscle, 
to the skin of the elbow, to the integuments of the ulnar edge of the 
fore-arn, and to the carpus, and which terminates on the cubital 
edge ofthe hand and little finger, descending along the basilic vein, 
and anastomosing with the branches of the ulnar nerve, which it 
meets in its course. 

In the whole course of this nerve its different branches anastomose 
frequently with each other, and with those ofthe external cutaneous 
nerve on the posterior side of the fore-arm. 


B. SUPERIOR CERVICAL NERVES. 


$ 1843. The four superior cervical nerves are smaller than the 
inferior. Like the latter their size increases progressively from above 
downward, so that the second and third are the largest. ‘They form 
with the lower ones an uninterrupted series: and like them their an- 
terior branches immediately after their trunks have come from the 
‚ intervertebral foramina, give ofl twigs which anastomose with the 
adjacent branches and form the cervical plezus, trachelo-sous-culane, 
Ch. (plexus cervicalis). This plexus descends along the correspond- 
ing vertebr®, below the sterno-cleido-mastoideus muscle, outside of 
the internal jugular vein, carotid artery, and pneumogastric nerve, 
on the scalenus posticus muscle. - It anastomoses below with the 
brachial plexus, within with the superior and middle cervical gang- 
lions of the great sympathetic nerye. We have as much reason to 
think the different branches of the cervical nerves are derived from 
them as that they arise from the cervical pairs themselves. 

Some modern anatomists, among whom are Bichat * and Clo- 
quet,t have adopted this method, and describe separately only the 
posterior branches and the commencement of the anterior, and cen- 
sider the ceryical plexus as the origin of alltbe nerves which arise 
alter the union of the anterior branches. But we shall not follow 


* Anat. descript. 
+ Tr. d’anat., vol, ii. p. 633-641, 
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them, as the nerves of which they treat seem to arise from some par- 
ticular pairs which are not seen in the other plexiform nerves of the 
spinal marrow. 

The diaphragmatic nerve is the only one to be considered sepa- 
rately, because produced not only by several pairs of the cervical 
plexus but also of the brachial plexus, so that it seems to belong in 
common to the superior and inferior section of the cervical nerves. 


I. DIAPHRAGMATIC NERVE, 


$ 1844. The diaphragmatic or phrenic nerve (N. diaphragmaticus, 
s. phrenicus)* arises by several branches from the lower extremity 
of the brachial plexus. The largest branch is always furnished. by 
the anterior branch of the fourth pair, but a smaller one always 
arises from the third and often from the second, and about three 
from the brachial plexus. This nerve sometimes joins the ascend- 
ing branch of the hypoglossal nerve. 

The diaphragmatic nerve descends on the side of the neck between 
the rectis capitis anticus and the scalenus muscle, gives branches 
to these muscles and to the.thymous gland, anastomoses by a few 
filaments with the inferior and middle cervical ganglions of the 
great sympathetic nerve, enters the chest between the subelavian 
artery and vein, then goes forward, descends before the pulmonary 
vessels, and lastly passes between the internal wall of the external 
sac of the pleura and the pericardium, applied very exactiy to the 
surface of this last membrane, and is finally distributed to the dia- 
phragm. A little before arriving at this muscle, it divides into se- 


veral branches which are united by intermediate filaments, some of 


which go to the convex face of the diaphragm and others pass 
through its costal portion and its central tendon, accompany the as- 
cending vena-cava on the right, with which they emerge through the 
foramen quadratum, come into the abdomen, where they not only 
expand on the inferior face of the muscle, but also anastomose by se- 
veral filaments with the solar plexus of the great sympathetic and 
with the gastric branch of the pneumo-gastric nerve. These ana- 


stomotic filaments almost always project at intervals, and these pro- 


jections often form real ganglions. 


The left diaphragmatic nerve is situated farther back, and is longer 


than the right, as it turns round on the summit of the heart. Be- 


sides the filaments it gives to the diaphragm, it sends some also to 
the lower part of the esophagus. 


* Kruger, De nervo phrenico, Leipsic, 1758. 
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Il. FOURTH CERVICAL NERVE. 





























$ 1845. The fourth cervical nerve * isa little smaller than the two 
adjacent. It emerges through the third intervertebral foramen, be- 
tween the anterior and posterior intertransversarii muscles, and im- 
mediately divides into an anterior and a posterior branch. £ 

The posterior is the smaller and deeper: it anastomoses with a 
| branch of the third cervical nerve, gives a twig to the complexus 
ı muscle, passes transversely between this muscle and the semispinalis 
(eolli, to which also it sends large filameuts, also to the multifidus 
‘spinz, then penetrates between the complexus and trapezius muscles, 
tand expands in the corresponding skin of the neck. 

The anterior branch, which is the larger, first gives off the fila- 
iment to the rectus capitis major anticus muscle: then it sends one 
«of anastomosis to the cervical portion of the great sympathetic nerve, 
«or to its superior cervical ganglion. It usually gives off also a twig 
to the descending branch of the hypoglossal nerve, and constantly 
ısends filaments to the levator anguli scapule muscle. 

It then sends an ascending anastomotie twig to the anterior 
}branch of the third cervical, and forms with it the third cervical ner- 
vous plerus, then divides into three or four twigs, which also proceed 
!from above downward, and are called the supraclavicular nerves 
UN. supra-elavieulares). The latter are distributed principally to 
ithe skin which covers the clavicle and the shoulder. 

The anterior (N. supra-claviculares anteriores) are distributed to 
tthe skin, which covers the first piece of the sternum and the sternal 
«extremity ofthe clavicle to the mamma, anastomose with the anterior 
tthoracie nerves coming from the fifth cervical, and send filaments 
salso to the subclavius muscle. 

The middle (N. supra-claviculares medii) are distributed to the tra- 
jpezius muscle and the posterior belly of the omo-hyoideus muscle, 
sand also to the skin which covers the body of the clavicle, its sca- 
jpular extremity, and the scapula. 

The posterior (N, supra-claviculares posteriores) go to the skin of 

Üthe neck and of the shoulder. \ 
A small ascending branch generally arises from the anterior or 
Üthe middle nerve; this forms a very broad plexus by anastomosing 
“with the middle subcutaneous ceryical nerye, which comes from the 
üthird pair. 

The middle and the posterior anastomose with the accessory nerve 
Jpartly in the skin, and partly in the trapezius muscle. 


* G. F. Peipers, Diss. sisiens tertüi et quarti nervorum cervicalium deserip- 
Ktionem, euiaccedit succincla eorundem nervorum quinti, nervi phrenici, pr@ser- 
! tim ratione originis nervi duri ejusque presertim rami inferioris, nervi hypoglossi 
set occipilalis maximi a secundo cervicalium nervo adumbratio, Halle, 1793. 
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III. THIRD CERVICAL NERVE, 


$ 1846, The third cervical nerve* is larger than the preceding, 
It emerges from the spinal canal between the second and the third 
cervical vertebre, and divides into two branches, a posterior and an 
anterior. 

The posterior branch is much smaller than the anterior; it pro- 
ceeds from before backward between the anterior and posterior in- 
tertransversarii muscles, gives filaments to these two muscles, and 
also to the transversalis colli and the complexus minor muscles, goes 
backward passing on this latter, sends anastomosing filaments to the 
posterior branch of the second and third ceryical nerves, and also to 
the small occipital nerve which comes from the anterior branch of 
the third pair, glides below the biventer cervicis nuch® and the com- 
plexus major muscles, which receive considerable filaments from it, 
and goes directly to the trapezius muscle in which it is distributed, 
and also in the middle region of the skin of the neck. 

The anterior branch sends first small twigs to the rectus capitis 
major anticus and to the longus colli muscles, then proceeds from 
above downward and divides into two branches, a descending and 
an ascending. 

The descending branch, the superficial cervical nerve, the submental 
nerve, Ch. (N. superficialis colli, s. profundus, N. sub-cutaneus colli 
medius) turns,on the posterior edge of the sterno-cleido-mastoideus 
muscle, to go to the outer face ofthis muscle, to which it gives fila- 
ments, sends others which anastomose with the ascending branch, 
and terminates first, by descending ramifications called the middle 
and inferior subcutaneous cervical nerves (N. subcutanei colli medü et 
inferiores), in the middle and lower part of the skin of the neck; 
second, by ascending twigs which anastomose frequently, both with 
each other and with the final twigs of the facial nerve in the skin 
which covers the ascending and horizontal branches of the lower 
jaw from the lobe of the ear to the chin, and thus form the superior 
subcutanevus cervical nerves (N. subcutanei colli superiores). 

The highest and most posterior portion of this descending branch, 
or the yreat auricular nerve, the zygomato-auricular nerve, Ch. (N.. 
auricularis magnus, s. cervicalis), goes directly upward, and passing 
behind the ascending branch of the lower jaw arrives at the external 
ear. Its ramifications are distributed from behind forward and from 
below upward in the integuments and posterior muscles of the ex- 
ternal ear, and also in the skin of the auditory foramen. 

The ascending branch goes backward and upward, gives off first an 
ascending anastomosing filament which unites to a descending fila- 
ment of the third pair to form the second cervical nervous plexus, and 
olten sends off immediately the great auricular nerve. In this case 


* Peipers, loc. eit.—Vic-d’Azyr, Memoire sur les nerfs de la seconde et de la 
troiscme paire cervicale; in the Mem. de Paris, 1777,p. 21—40. 
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its posterior part, and when the great auricular nerve comes from 
the descending branch, its entire trunk becomes the small or the an- 
terior occipital nerve (N. oceipitalis minor, s. anterior), which most 
generally soon divides into several filaments, ascends on the com- 
plexus minor and splenius capitis muscles and expands in the skin 
ofthe occiput, in that of the mastoid process, in that of the posterior 
and superior part of the external ear between the superior and pos- 
terior auricular muscles, farther forward than the large occipital 
nerve given off bythe second cervical pair, although anastomosing 
frequently with this latter, as with the filaments of the facial nerve. 


IV. SECOND CERVICAL NERVE. 


$ 1847. The second cervical nerve* emerges from the spinal 

canal between the first and second cervical vertebre. It is larger 
than the third, and divides into an anterior and a posterior branch, 
‘ directly below the ganglion. 

The posterior branch, the great occipital nerve (N. occipitalis mazi- 

“ mus), is much larger than the anterior, which is contrary to the ar- 
ı rangement of the inferior cervical nerves except the first, and to 
that of all the other spinal nerves. It goes directly backward below 
(the complexus minor muscle, first sends filaments to the obliquus 
«capitis inferior muscle, gives off others which pass on this muscle to 
“anastomose with the first and third cervical nerves, also gives them 
ito the upper part of the two splenii muscles, to the biventer cervicis, 
fthe complexus and trapezius muscles under which it proceeds, to the 
imultifidus spine and to the skin of the neck, approaches the median 
Hine, and arrives at the occipital bone; it there forms most of the 
ünerves in this region, ramifies to the lamboidal suture, wbere its 
ments expand in the skin and occipitalis muscle, and anastomose 
with those of the facial and small occipital nerve. 
The anterior branch is smaller than the preceding; it goes for. 
wward and outward under the obliquus capitis superior muscle, and 
ssoon divides into two anastomotic branches, a superior ascending 
UN. anastomoticus adscendens), and an inferior descending (N. anosto- 
smoticus descendens), which unite, the first with the anterior branch 
f the first cervical nerve, to form the first cervical nervous plexus ; 

e other with the anterior branch of the third, to form the second 
ervical nervous plexus. % 
From the upper branch arise filaments which enter the superior 
rvical ganglion of the great sympathetic, the sublingual, and the 
Smeumo-gastric nerve: one arises even from the bifurcation and goes 
nto the superior ceryical ganglion; finally, the inferior branch pro- 
uces one which is larger, which descends from behind forward and 
nastomoses with a similar twig from the anterior branch of the third 
ervical nerve, and with the descending branch of the sublingual 
erve. 


* Vieg.-d’Azyr, loc, cit. 
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V. FIRST CERVICAL NERVE, 


$ 1848. The first cervical nerve, called also the sub-oceipital.or the 
tenth encephalic nerve (N. cervicalis primus, s. supremus, s. occipitalis, 
s. infra-occipitalis, s. decimus cerebri),* is frequently the smallest of 
all the spinal nerves, since it is not unfrequently smaller than the 
last sacral nerve; at least it is always smaller than the other nerves 
ofthe spinal marrow except the last. By its situation, origin, and 
direction, it makes the transition from the spinal to the encephalie 
nerves, forit frequently in the same, and still’more so in different sub- 
jects, resembles the former in some characters, the latter in others. 

Hence for a long time, that is, since Willis lived, it has been 
considered as an encephalic nerve, the tenth cerebral nerve. It is 
not till lately that it has been generally admitted among the spinal 
nerves, to which it is more similar than to the cerebral nerves. 

It arises out of the skull from the upper extremity of the spinal 
marrow between the oceipital portion of the basilar bone and the 
first cervical vertebra. 

Very often, perhaps even most generally, although Huber considers 
the existence of two roots as a constant fact,f it arises by one an- 
terior root which, like that of the sublingual nerve, comes from the 
anterior cord of the spinal marrow. f | 

Even when a posterior root exists, the anterior is much, larger 
than it, and is composed of from two or three to seven fasciculi, 
rarely of eight, more commonly of two or three. These fasciculi, 
situated one above another, are also formed of smaller filaments- 
The posterior root presents only from one to three, and rarely four 
filaments wbich are much smaller, the inferior of which, a remark- 
able fact, is generally much larger than the others: these filaments 
commonly unite in two fasciculi which proceed the superior out- 
ward, the inferior upward. 3 

Even when the posterior root exists, {he nerve however is most 
generally formed anteriorly by but one root, the anterior, for the 
latter ascends more than the posterior. F 

The posterior root is generally situated behind the accessory 
nerve; sometimes, however, but very rarely (we have never observed 
it), it passes before.’ It is then in this latter case unusually near 
the anterior, although the ligamentum denticulatum even then al- 
ways separates it from them. Farther it is constantly nearer the’ 
anterior face than are the posterior roots of the other spinal nerves. 


* G.T. Asch, De primo pare nervorum medulle spinalis, Gottingen, 1750.—Sa- 
batier, Sur les nerfs de la diwicme paire; in the Mem. presentes vol. vit., Pp. 553. 
+ De medulla spinali, Gottingen, 1741, $ 12. x 
+ Morgagni (Zp. anat., vol. xvi. 8vo.) also says: Septies ab eo tempore ea quo 
semel anteriores tanlam reperi, posteriores illas fibras quaesivi. Bis ius haesi 
Quater procul omni dubio nullas omnino fuisse deprehendi. Semel a deatris— 
sed ne in eo quidem ipso—ullam prorsus fibram e sinistris.— See also Vicq-d’Azyr, 
Mem, de Paris, 1781, p. 596.—Gordon, p. 214.—Cloquet, p. 631. 
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The posterior root most generally anastomoses with the accessory 
This is sometimes, although more rarely, the case with the 
anterior. Sometimes the posterior does not unite with the anterior ; it 
gz0es only tothe accessory nerve, in which case the latter after forming 
ı small ganglion, which however does not constantly exist, sends one 
or two filaments to the anterior root oftbe second cervical nerve. 
Sometimes instead of the posterior root we find only a plexus which 
iinastomoses with the accessory nerve, the filaments of which go 
owards the opening destined for the passage of the first cervical 
herve.* 
When the posterior root'and the accessory nerve do not anastomose, 
ve generally find a filament which extends from this root to the pos- 
“erior root of the second cervical nerve; but this filament is not 
sonstant, 
The direction of the first cervical nerve is most generally transverse 
rom its origin to its emerging from the spinal canal. It not unfre- 
“uently proceeds in a direction opposite to that of the other cervical 
serves, that is, it proceeds a little more from below upward and from 
“ithin outward like the cerebral nerves. 
The superior filaments of the posterior root rarely go upward, and 
ae inferior downward. Still more rarely the inferior filaments ofthe 
”0 roots have a direction from above downward, while on the 
oontrary the superior commonly follow this direction. 
It is easy to obserye that the smallness, the frequent absence, and 
e anterior situation of the posterior root, its separation from the an- 
*rior, the anastomosis of the latter with the accessory or the second 
rvical nerve, and the direction of the whole nerve, establish a great ' 
malogy between the latter and the cerebral nerves, while the frequent 
:istence also of the roots and their place of origin, establish a 
semblance with the spinal nerves. 
'$ 1549. Tbe trunk of the first cerrical nerve passes between the 
seipital portion ofthe basilar bone and the transverse process of the 
"las, in the lateral groove of the vertebra below the vertebral artery, 
"ter forming a very elongated, more or less apparent,and often almost 
aperceptible ganglion. It divides, as usual, opposite the posterior 
ge ofthe atlas into an anterior and.a posterior branch. 
The posterior is larger, and proceeds obliquely backward and 
ppward, and divides into seven or eight radiating filaments which go 
the obliquus capitis minor, the obliquus capitis major, the rectus 
Ppitis major and minor, and the complexus muscles. Some pene- 
ıte within the mastoid process. 
"The anterior is smaller, goes first from behind forward along the 
tebral artery to the place where this vessel leaves the vertebral 
nal, it then immediately ascends between the transyerse process of 


* Vicg-d’Azyr, loc. cit., p. 296. 
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the atlas and the mastoid process. It then divides into four or five 
branches. 

The first turns around on the transverse process of the atlas, pro- 
ceeding from above downward, and anastomoses with one or two 
ascending filaments of the anterior branch ofthe second pair. It gives 
off some filaments which unite with the pneumo-gastric, the hypo- 
glossal, and the great sympathetic nerve. 

The second goes to the temporalis muscle. 

The third enters the vertebral canal, is distributed to the vertebral 
artery, and sends filaments to the second cervical nerve, 

. The fourth and fifth arise before the transverse process of the first 
cervical vertebra, and are distributed in the rectus capitis major and 
minor muscles. s 

The peculiarity in the distribution of this nerve, is, that being 
situated very deeply, it sends off filaments only to these muscles and 
these vessels, and does not extend to the skin. 


CHAPTER II. 


ENCEPHALIC NERVES. 


$ 1850. The following are usually mentioned as general characters 
of the encephalic nerves * to distinguish them from the spinal nerves. 
lst. They arise by a single root. | 
2d. On leaving the dura-mater they do not produce any special 
ganglion without the concurrence of another nerve. j 
3d. They pass through foramina in the bones ofthe skull, or through 
very irregular fissures formed in them. 
4th. They expand in parts other than the muscles of the skin, par- #9 
ticularly in the organs of sense and the viscera.f 
But of all these characters only the first is with difliculty of general 
application. The fifth pair is an exception to the second, as its semi- 
lunar ganglion is formed withoutthe concurrence of any othernerve: 
we can even to a certain extent mention the olfactory nerve ın thioll 
respect. The glosso-pharyngea! and the pneumo-gastric with the’ 
accessory nerve, also produce a considerable ganglion shortly after” 
leaving the cranium. In fact, these latter unite to give rise to the 
ganglion: but first, the anomaly resulting from it disappears, when it” 
is considered that these three nerves should be regarded asforming but 
one: second, almost all the cervical nerves anastomose with each 





* J. D. Santorini, Obs. anat., cap. iii.—A. Bergen, De nervis pa era 
ad novem paria hactenus non relatis, Erfort, 1738.—Morgagni, Ep. anal, XV. 
Semmerring, De basi encephali et originibus nervorum e cranio egredientium, 
Gottingen, 1 78.—Id., Tabula baseos encephali, Francfort, 1799. —Stieck, Degqu 
que prioribus encephali nervis, Gottingen, 1791. 2 BR 
+ Huber, De medulla spinali, Gottingen, 1741, pp: 8, 9.—Asch, De primo pare 
meduli@ spinalis, Gottingen, 1750, $ xxvii. 
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other within the dura-mater by intermediate filaments, before that 
each produces its ganglion. Astothe third character, it does not 
depend on the nerves, but only on thedifferencein the size and con- 
mections of the bones of the skull and the vertebr&. Besides, itis not 
so exclusive as has been asserted, since we not only somesimes find 
an opening in the first cervical vertebra for the first cervical nerve, but 
also the sacral nerves constantly pass through the foramina of a bone 

Originally composed of several pieces immoveably articulated to- 

gether. In animals we find foramina for the passage of the corre- 

sponding ceryical neryes, not only in the first cervical vertebra, in all 

the mammalia except some apes, but also in the second, but even in 
several of the following in some of these animals, particularly 
Ithe hog. 

The insufücieney of the latter character seems no less evident when 
‘we consider, first, that the spinal nerves necessarily cannot go to 
parts which are not yet formed: second, that the lumbar and sacral 
Inerves are distributed to the genital and urinary organs, and also to 
tthe latter portion of the intestinal canal. 

It follows then that the distinction between the spinaland the ence- 
}phalic nerves is not so well marked as we should betempted to think 
“at first view, and from the assertions of anatomists. Far from it: we 
sshall demonstrate that it is very easy to refer the second to the first, 
sand to show that they are both constructed after the same type. 

$ 1851. We have already mentioned the principal differences in 
santhors in respect to the number of the encephalic pairs they establish, 
sand demonstrated that they depend on the differentmanner of bound- 
jäng the different portions of the centre of the nervous system. But 
üthere are others depending on the fact, that some cerebral nerves 
ave been regarded sometimes as distinct pairs, sometimes only as 
ortions of pairs. 

The old anatomists followed the first course, while the moderns, 
dopting the second, have increased the number of cerebral pairs, 
bich has gradually risen from seven to twelve, and even according 
to Malacarne,* to fifteen.+ 

The twelve cerebral nerves most generally admitted now, are, pro- 
eeding from behind forward, 1st, the sublingual ; 2d, the accessory ; 

d, the pneumo-gastric ; 4th, the glosso-pharyngwal; Sth, the facial ; 
‚th, the auditory; 7th, the external or posterior motor ; Sth, the tri- 
“acial ; 9th, the internal or superior motor ; 10th, the common motor ; 
LItb, the optic; 12th, the olfactory nerve. 

The reasons for admitting a smaller number of nervesare, first, the 
blfactory nerve was long considered, till the time of Massa, not asa 
erve, but asa portion ofthe cerebrum.: second, till the time of Achil- 
"ini, the common external motor nerve of the eye was considered 
part of the fifth: third, the auditory and the facial nerves have been 


'* Neuro-encophalotamia, Pavia, 1791. 
‘+ Malacarne numbers, Bopeiy seventeen; but the seventeenthisthe 
terior root oftlie suboccipital nerve, and the eleventh the sympathetic nerve. 
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considered as one till the time of Semmerring; fourth and fifth, 
till the time of Andersch, the glosso-pharyngeal and the accessory 
nerves have been considered only as portions of the pneumo-gastrie 
nerve. Certain anatomists, however, and even before the preceding 
division wasestablished by Semmerring’s publication, had considered 
a greater or less number of the nerves mentioned, as distinct pairs. 

Malacarne statesthe number of the encephalic nerves to be fifteen:: 
first and second, by admitting an accessory nerve to the common motor 
and to the superior motor nerve; third and fourth, by eonsidering the 
three branches of the trifacial as so many distinct nerves, which would 
make sixteen pairs, ifinstead of distinguishing the glosso-pharyngeal, 
it had not been united to the pneumo-gastrice nerve. Butthis method 
is very objectionable, for even when Malacarne had cause to admit his 
accessory nerves to the motors, he could regard them only as the roots 
of these latter, to the trunks of which they unite: second, the three 
branchesof thetrifacial nerve arise by acommon nervoustrunk: third, 
the glosso-pharynga@al nerve deserves to be separated from the adja- 
cent nerves, and considered as a distinct pair more than any which 
Malacarne insulates. 

Farther, we shall have occasion hereafter to show that it would be 
more convenient to diminish than to increase the number of cerebral 
nerves, but at present we shall follow the common division. 

The principle of the nomenclature of the nervesis notthe same in 
all. Formerly the respective situation of their origin was taken for 
them, and they were numbered from before backward. Still later 
this method was preserved, but names drawn from their distribution 
and their uses were applied. This latter mode is undonbtedly the 7 
best, and we follow it much more willingly, because the first does not 7 
entirely agree with our mode of considering the nerves, commeneing 
at the spinal marrow. iR 

$ 1852. Tine cerebral nerves of man differ considerably in respect 
tv volume, form, and origin. 0: 

. Ist. Volume. The cerebral nerves generally diminish in size in the 
following order: the trifacial, the optic, the olfactory, the auditory, 
the common motor, the pneumo-gastric, the glosso-pharyngaal, the = 
facial, the external motor, the accessory, the hypoglossal, and the” 
superior motor. f 

Form. Here we may consider— e 

lst. The shape. Mpstof these nerves are round ; the external motor 
however is slightly flattened, and the olfactory is triangular. 

2d. Texture. Almost all arefibrous from their origin ; inthe olfactor 
nerve alone there are no distinct fibres. In some, the fibres continue” 
separate longer than in others, and they are the more so, the more 
posterior the origin of the nerves. They generally unite in fasciculi 
of various sizes before they blend in one trunk. "These fasciculi are’ 
more numerous, and are more similar in size the more posteriorly the 
nerves are situated. The two anterior nerves form only one trunk’ 
on leaying the cerebrum. 7 
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We must mention here the differences in their substance and solidity. 
The eleven posterior cerebral nerves are composed, like the spinal 
nerves, of white substance ; the olfactory, on the contrary, contains 
some which is grey. This nerye and the auditory are much softer 
than the others. 

3d. Origin. In this respect, 

a. The cerebral nerves succeed each other from behind forward. 
db. All arise from the inferior part ofthe cerebrum. Some, particu- 
larly the hypoglossal, the accessory, the pneumo-gastric, the glosso- 
pharyngeal, the posterior motor, the trifacial, the common motor, and 
the olfactory, come from its lower face. The others arise more or less 
from its upper face. 

c. The origins of some, as the trifasial and the common motor, are 
deeply concealed in the substance of the parts of the cerebrum from 
the surface of which they emerge. On the contrary, most of the others 
- eannot be traced beyond the surface. 

4th. Direction and progress. All go forward; but they differ from 
each other in this respect, that the direction of the posterior ten is 
forward and outward, while the optic nerve proceeds forward and 
inward at its posterior part, unites with that of the opposite side, and 
does not go outward till after this union. The course of the olfactory 
nerve is obliquely inward and forward. 


I. HYPOGLOSSAL NERVE. 


$ 1853. The hypoglossal nerve, hy»oglossien, Ch. the ninth cerebral 
pair, the twelfth of the usual method (N. lingualis medius, Haller, 
gustatorius, Winslow; lingualis, Vieq-d’Azyr; hypoglossus, Wins- 
low),* arises from the anterior face ot the medulla oblongata, passes 
through the anterior condyloid foramen, and is distributed principally 
' to the muscles of the tongue. 

lt commences by several fasciculi placed after each otherfrom above 
downward. These fascieuli, arrangedin a single series about half an 
inch long, desceribe a curved line, which is convex outward, as the 
superior and inferior are placed a little further outward than the 
central. They come from the groove between the pyramid and the 
‚ olivary body. The inferior arise below this latter eminence; the 
superior begin a little above the centre of the groove. All are situ- 
ated a little farther outward than the anterior roots of the first cervical 
nerve, the lowest of which are about two lines distant from above 
ı downward. 
The whole series of these fascieuli corresponds with much exact- 
ness to the origin of the glosso-pharyngeal, and the pneumogastric 
nerves, and to that portion of the accessory nerve which arises from 
the medulla oblongata. 


‚*J. F.G. Behmer, De nono pare nervorum cerebri, Gottingen, 1777.—H, F, 
Kilian, Untersuchung über dus neute Hirnnervenpaar, Perth, 1822. 
N 2 
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They are always very distinetly separated from each other at their 
origin, and commence by severalradicles, which are themselves gene- 
rally composed of other small radicles. 

They vary in their number and situation. Weadmit from four to 
eight ofthem. They usually succeed each other uninterruptedly, so 
that the smallest radieles of the different fasciculi touch each other. 
Sometimes, however, we observe some which are more remote from 
the others,'and even about a line distant from them, so that this ar- 
rangement divides them into two or three bundles of different sizes. 

Tkese fasciculi reunite in cords which are generally two and some- 
times three in number, each of which passing through a special open- 
ing in the dura-mal!er, proceeds from behind forward, from below up- 
ward, and from within outward, towards the posterior orifice of tne 
anterior condyloid foramen. They *rarely unite ın a single trunk 
before they enter the dura-mater. Sometimes even an osseous septum 
divides them for the whole extent of the condyloid canal, into at least 
two halves, which unite only at the external orifice of tbis canal. 

On leaving tbe cranium the trunk goes downward, proceeding on 
the upper part of the condyle, and covered outward in the extent of 
about an inch, by that of the pneumo-gastric nerve, with which it is 
generally united by filaments, it passes on the internal carotid artery, 
and descends from behind forward between the laryngeal branch of 
the pneumo-gastric and the accessory nerve. 6: 

In this place it unites at first near the summit of the transverse 
process of the first cervicle vertebra forward and upward by a consi- 4 | 
derable filament, with thepneumo-gastric nerve downward and back- i 
ward, with the first cervicle nerve and the great sympathetie nerve 
by anotherfilament which ascends from the anterior branch ofthefirst, 
and from the superior cervicle ganglion, before wbich it is situated. 
It then descends, covered outward by the pneunio-gastric nerve, the 
posterior belly of the digastricus muscle, the stylo-glossus muscle, and 
the internal jugular vein, inward by the internal carotid artery, and 
gives ramifications tothe submaxillary gland. When as high as the 
third cervicle vertebra, it passes before the external carotid artery, 
and forming a large arch, which is convex downward, it goes from 
behind forward and from below upward, towards the genio-glossus © 
muscle, along the inside of the posterior and inferior hyoid bone. 4 

At the origin of its arch it gives offa considerable and very constant 
branch, the descendiny cervicle nerve (R. descendens noni), which goes 
downward and forward, first along the anterior face of the external 
carotid artery, where it is intimately united to the trunk pf the pneu- 
mo-gastric nerve by cellular tissue, then to the inner side of the 
internal jugular vein, passes above the superior thyroid artery, goes 
still farther forward on leaving this point, gives off forward and 
inward a branch which terminates in the anterior belly ofthe omo-hy- 
oideus muscle, sends others to the museles of the larynxs, and again 
uniting in the middle of the neck with the descending nerve which 7 
comes from the auterior brauches of the second and third cervicle 
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IMerves, thus forms an arch, the convexity of which is well marked 
‚and turned forward. : 
The convexity ofthisarch usually gives rise totwo branches, which 
‘descend along the anterior side of the internal jugular vein. The 
' superior is smaller, and retrogrades to go to the anterior belly of the 
‘ omo-hyoideus muscle. The inferior is larger, passes under the ante- 
\ rior belly of this muscle, goes downward and forward to the external 
!face of the sterno-thyroideus muscle, distributes several filaments in 
!this muscle and the sterno-hyoideus muscle, and anastomoses in this 
place by asmall but constant filament, with the diaphragmatie nerve. 
‘Some ramifications of this branch enter the chest, particularly on the 
!left side, and extend to the upper part of the pericardium. 

The trunk of the hypoglossal nerve immediately gives off some 
!branches which go downward into the thyro-hyoideus muscle. Thence 
Jit rises again, first below the tendon of the digastricus muscle, then 
con the external face of the hyoglossus muscle, gives filaments, of 
Wwhich the upper anastomose frequently from its upper and lower 
Jparts, but principally from this latter to the muscles of the larynz, 
Üthen to the hyoglossus, to the genio-hyoideus, and to the genio-glos- 
“sus muscle, unites with the lingual nerve of the third branch of the 
Wtrifacial in the upper and anterior part of the hyoglossus muscle, by 
Utwo or three considerable filaments, and afterwards extends almost 

:0 the point of the tongue by ramilfications which proceed between 
üthe fibres of the hyoglossus muscle. 

At the body of the hyoid bone the trunk of the nerve turns on the 
Jingual artery, and enters the genio-glossus muscle, in which it ter- 
inates by branches, some of which go to the lower face of the point 
f the tongue. 

We cannot follow the filaments of the hypoglossal nerve into the 
teguments of the tongue; they stop in the muscles of this organ. 
rom this circumstance we might deduce thıe very probable conclu- 
ion that it serves only to excite the motions of the muscles, and that, 
t is not the proper gustatory nerve, although it communicates by 
very large anastomoses with the lingual branch of the trifacial nerve, 
he ramifications of which penetrate distinctly into the integuments 
Öf the tongue, Another eircumstance gives more weight to this 
*onjecture, viz. the analogy between il and the motory nerves of the 
ter organs of the senses which receive both nerves oi sensation and 
f motion. That these two orders of nerves fulfil different functions, 
3 demonstrated by the observation, that alterations, the primitive or 
‚eeidental destruction of one of them, is attended only with the loss 
"f one of the two faculties of the tongne, that of the taste when the 
fiection is situated in the lingual branch of the trifacial nerve, and 
bat of motility when the hypoglossal nerve is affected.* Ihe loss of 
# The sense of taste is lost in trisma, but the levator muscles of the lower juw 
>ceive their nerves from the fifth pairand not from the hypoglossalnerve (Haller, 
.phys., vol.v.p. 112). The congenital absence of taste has been observed in a 


atient where the lingunl branch went to tlıe oceiput and not to the tongue 
©olombo, De re anat., Paris, 1762, p. 486.) 
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taste in one case where the hypoglossal nerve was injured,* even 
whenthis lesion would not have been admitted as probable, would‘ 
not prove that the two nerves concurred in the function of taste, for 
on one side the lesion might produce this effect only from the con- 
nections between the two nerves; and, secondly, a case cited by 
Heuermarin would farther prove that it cannot be admitted, since on 
account ofthe distribution of the hypoglossal nerve and to the lingual 
branch of the trifacial nerve, the hypoglossal nerve could not alone 
be the nerve of taste, as should be concluded from this fact, consi- 
dered as a peremptory argument in favour of the power attributed by 
the author to the nervous trunk supposed to be injured. 

But the difference of function between the two nerves is not proved 
by the cases where the loss ofthe motion of the tongue without that 
of taste, or the loss of taste without that of the motion ofthe tonguer 
in general, have been observed, since the same phenomenon is seen 
in other parts which receive only one nerve, and which cannot con- 
sequently be explained in the same manner. 















II. ACCESSORY NERVE. 


$ 1854. The accessory nerve,f trachelo dorsal, Ch. (N. spinalis 
ad par vagum accessorius, accessorius Willisii),$ arises by numerous 
filaments from the posterior part of the lateral face of the posterior ° 
cord of the spinal marrow ascends between the posterior roofs of the 
upper six cervical nerves and the ligamentum denticulatum, nearer 
the former than the Jatter, consequently also nearer the posterior 
than the anterior roots of the cervical nerves, penetrates into the 
skull through the occipital foramen behind the vertebral artery, 
receives some filaments from the latter parts ofthe medullaoblongata, 
is situated below near the pneumo-gastric nerve, with which it emer- 
ges from tbe skull through the posterior foramen lacerum, and is 
distributed partly in the upper region of the pharynz, partly also in 
some musecles of the back. En; 

Its lowestand smallest root usually arises at the heightof the supe- 
rior filament of the posterior roots of the seventh cervical pair; the” 
second at that of the upper part of the posterior root of the fifth ; the 
third and fourth at that ofthe upper part of the fourth ; the fifth oppo=" 
site that ofthe third ; the sixth between the second and tbird ; and the 


seventh opposite the posterior root ofthe second. Many ofthese roots’ 
€ 


























* Heuermann, Physiologie, vol. ii. p- 295. i g 
t Semmerring, Nervenlehre, p, 262,—Scarpa, Tab. neurol., Pavia, 1794. pe 
16-17. Two cases. 4 B 
+ Often termed the accessory.nerveof Willis, but wrongly, as it had previously 
been figured by Eustachius and described by Coiter, ; = 
$ J. F. Lobstein, Denervo spinali adpar vagum accessorie, Strasburg, 1760.— 
A. Scarpa, Uber den zum achten Paare der Gehirnnerven hinlaufenden Beinerven 
des Rückenmarnes; in the Abhandl. der Josephsakad, vol. i. p. 385.—Its origin 
has been described perfectly by Huber, De medullä spinali, speciatim de nervis ab 
ed provenientibus, Gottingen, 1741, $ vii-xi. 
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‘sometimes communicate in one or several points with the anastomotic 
ülaments of the middle and superior cervıcal pairs. | ; 

Usually no root ofthe accessory nerve arises from a higher point 
of the spinal marrow. 5 

Sometimes, however, the whole posterior root of the first cervical 
merve joins it and forms with it a small ganglion. But this ganglion 
"is not constant when the nerves unite, and we should even think it 
6extremely rare, since it has never been observed by Haller, Ash, 
|Lobstein, and Scarpa, who have remarked only a slight thickening 
“of the nerve.* We have never seen it but a few times, notwithstand- 
ng our numerous researches. 

Three or four roots generally arise within the skull from the lateral 
fface of the posterior cord-of the medulla oblongata ; these are behind 
tthe roots of ihe hypoglossal nerve. 2 

These ten or eleven roots gradually become longer and thicker 
{from below upward, and go towards the trunk of the nerve at angles 
Wwhich are more acute the lower their origins. The lowest is in great 
Jpart concealed in the pia-mater, through which it ouly penetrates. 
The spinal roots also are usually single, while those arising from the 
Hsmedulla oblongata are generally compused of two short radieles united 
“at an acute angle, each of which is formed by three or four filaments. 
These radicles, one of which is superior, the other inferior, and the 
ssecond of which ascends in a more perpendicular direction, soon 
freunite. In considering the whole series of roots, we recognize that 
ithey gradually become more anterior from below upward. 

The nerve enlarges as it ascends, goes imperceptibly outward, and 

}is attached above by short filamentsto thetrunk ofthe pneumo-gastric 
Inerve. 
The accessory nerve never arises lower than the point indicated. 
(On the coutrary it often commences higher, opposite the sixth cervical 
Vvertebra, sometimes even but more rarely opposite the fifth. In some 
#subjects it receives from the spinal marrow only two or three roots, 
“which are then proportionally thicker. , 

The number of the filaments from the medulla oblongata is some- 
Vtimes less than we have mentioned : it is rarely and perhaps never 
ja niet: Sometimes they resemible, by being single, those which arise 

from the spinal marrow. 


80 likewise (he accessory nerye does not always arise exactly in 
üthe same place. 


It is very rarely united by a filament with the posterior root of the 
ssecond cervical nerve.f 


It does not anastomose with the hypoglossal nerve within the 
sskull.f 





















* 






* Scarpı, loe. 6it., p. 396. e 
+ Scarpa, /oe. cit., p. 395. This anatomist has observed this union only twice 
kin his numerous disseetions. We have found it only once, 


Scarpa, /oe. cit., p. 397, does not admit this assertion of Winslow. We have 
never seen the anastomosis mentioned by this latter, 
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It generally passes through the dura-mater in connection with the 
pneumo-gastrie nerve: but sometimes also it emerges through a 
special opening behind the latter, with which however it reunites. 

AN these differences are observed not only in different persons, but 
frequently in the same person on different sides of the body. 

In passing through the dura-mater the accessory nerve is inelosed in 
a sheath with the pneumo-gastric nerve ; but before emerging through 
the posterior foramen lacerum it divides into an internal and an 
external branch. ei 

The internal branch gives off first two branches which unite with 
each other, and with a third which descends from the pneumo-gastrie 
nerve, and produces the superior pharyngeal nerve. It then receives 
some filaments from the pneumo-gastrice nerve, sometimes communi- 
cates with the hypoglossal nerve, then reunites with the trunk ofthe 
pneumo-gastric nerve to form a ganglion. 

The external branch proceeds for about two inches descending 
deeply behind the internal jugular vein, at first between this vesseland 
the occipital arterv, then between it and the sterno-cleido-mastoideus 
muscle. It turns a little on this muscle and goes forward, somtimes 
passes through it, gives to it flaments which anastomose with those 
of the third cervical nerve, then continues to descend but from before 
backward, passing on the internal jugular vein, enlarges considerably 
by uniting with two anastomosing branches, the upper of which 
arises from the anterior branch of the second cervical nerve and the 
lower from that of the third, passes on the levator anguli scapule = 
muscle, anastomoses with the ramifications of the fourth and fifth 7 
cervical nerves, and comes to the internal face of the trapezius, in 
which it is distributed. No other muscles receive filaments from it. 


III. PNEUMO-GASTRIC NERVE. 


. $1855. The pneumo-gastric, the par vayum, the middle sympa- 
ihetig, the pulmonary, the vocal nerve, the eighth, or according to the” 
new calculation, the tenth pair (N. pneumo-gastricus, Chaussier ; N. 
vagus, N. sympathicus medius, Winslow ; N. pulmonalis, Bartels ;# 
par octavum, Willis;f 'decimum, Andersch,)f arises from the side) 
of the posterior prolongation of the cerebellum between the acces- 
sory and the glosso-pharyng@al nerves, emerges from the skull 
through the posterior foramen lacerum, and descending is distributed 


* Respiration, p. 210. 
+ This term; however, includes the following or the BlbEno Dharyapen ner ve 
+ Neubauer, Descript. nerv. cardiac-—Andersch, inthe Nov. comm. Gott.,‚vol. üls 
pnblished in Haase, Cerebri nervorumgue anat., Leipsic, 1781, and in Ludwii > 
Script. neurol. vol. ii.—Walter, De nerv. abdom., Berlin, 1800.—Wrisberg, DE 
ganglio plexuque semilunari, &c.sect. ii. De pari oclavo; in the same Comment 
vol. 1. 1800.—Scarpa, Tab. neurolog, Pavia, 1794. 
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in the upper part ofthe alimentary canal, the stomach ; second in 
the organs of respiration; hence tlıe term pneumo-gastric. 

$ 1856. Itarises by from ten to sixteen filaments from the lower 
jpart ofthe lateral face of the posterior prolongations of the cerebellum. 
\The inferior are situated far behind the anterior, and form a series 
vwhich is generally single and fiveor six lines long. Sometimes, how- 
«ever, several are more anterior than the others ;* this is particularly 
Üthe case with those at the top of the series, although there is no dis- 
pposition indicating any tendency to produce distinct roots. On the 
ccontrary, in this formation the pneumo-gastric nerve is similar to the 
formation of the anterior cerebral nerves, as its origin is thus more 
rrounded, which form is remarkable in several of the mammalia, par- 
tticularly the ruminantia. These filaments arise principally towards 
he anterior and inferior edge of the posterior prolongation of the 
erebellum, in the groove between this prolongation and the olivary 
dy. They do not extend so high as this latter, and terminate below 
ong before those of the hypoglossal nerve. Some of them frequently 
anastomose with the transverse medullary strise on the floor of the 
ealamus scripiorius, and hence these strie seem to concur in their 
‘ormation.f Others, particularly some of the inferior, come from 
he lower extremity of the olivary body.f 

These filaments are generally single, and not cleft at their internal 
oart. They are sometimes separated and sometimes united from their 
prigin in three or four fasciculi. The inferior are commonly very 
ıtimately connected with the accessory nerve. The superior most 
enerally communicate by a transverse filament with the glosso- 
haryngeal nerve even within the skull. 

These filaments and faseiculi unite in a flattened trunk about one 
ine and a half broad, one quarter or one fifth of a line thick, and 
ways larger at its upper part where they are interlaced with each 
ther. This trunk goes outward ana backward. It is inclosed in a 
ll canal of the dura-mater, through which it comes from the 
anium, tyrough the anterior part ofthe foramen lacerum, before the 
prigin of the internal jugular vein. It is separated from this vein 
)y a prominence of bone which comes from the petrous portion of 
e temporal bone or from the occipital bone, or from both, and from 
e accessory and the glosso-pharyngeal nerves by the dura-mater. 
The fasciculi hitherto distinet do not entirely unite in a rounded 

d except within this canal. T'herounded cord on leaving the fora- 
en lacerum is united very intimately by mucous tissue with the 
losso-pharyngmal nerve, the hypoglossal and the ascending branch 


°+ Desmoulins, Sur le SOpBer? qui unit le developpement du nerf pneumo-gas- 

Wique ü celui des parois du qualriöme ventricule; in tie Journ. de phys. ewperi- 
ale, vol. iii. p. 362. 

ı+ Vieg-d’Azyr, loc. cit., D. 594. 
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' derable plexus termed the pharyngeal ( plezus pharyngeus)., This 4 
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of the superior cervical ganglion. Itis situated at first behind the 
glosso-pharyngeal and before the hypoglossal nerve, but it soon 
passes behind this Jatter, is separated from the glosso-pharyngeal 
nerve by the internal jugular vein, leaves the hypoglossal nerve on 
the transverse process of the first cervical vertebra, and descends 
outward and a little backward before the primitive carotid artery, 
between it and the internal jugular vein, intimately united to these 
two vessels by a mucous tissue destitute of fat and more loosely con-. 
nected to the intermediate filaments of the sympathetie nerve which 
are sıtuated behind it, and placed in the rectus capitis major anticus 
and the longus colli muscles. * 

In passing through the foramen lacerum the pneumo-gastrie nerve 
anastomoses by some filaments with the accessory nerve, and shortly 
after leaving this opening it communicates also with the glosso- 
pharyngeal nerve and the superior cervical ganglion. It then gives 
off a branch, which unites with two filaments from the inner branch 
of the accessory nerve, and gives rise to the pharyngeal or superior 
pharyngealnerve (N. pharyngaus, s.pharynyoeus superior, s. primus.) 

. This nerve goes obliquely from above downward and from without 
inward on the inside of the internal carotid artery, sends an anasto- 
mosing filament to the glosso-pharyngeal nerve, bulges a little, and 
forms at the height of the middle constrictor of the pharynx a consi- 





plexus receives filaments from the laryngeal, the glosso-pharyngeat 
nerves, and from the superior cervical ganglion; its filaments are 
distributed principally in the middle constrictor, but some go to the 
upper constrictor of the pharynx: a few descend along the primitive ” 
carotid artery, where they anastomose with the ramifications of the 
glosso-pharyngeal and the superficial cardiac nerves. 

The inferior pharyngeal nerve (N. pharyngeus inferior, s. minor), = 
which also is not constant, arises directly below the superior pharyn- 
geal nerve. This nerve soon anastomoses with the preceding, and ” 
also with one or several of the anterior filaments of the superior cer- ” 
vical ganglion, sends filaments to the pharyng@al plexus, and is 7 
distributed in the middle constrietor of the pharynx. . 

At the place where the pharyngaal nerves are given ofl, and some 
times also a little higher, the trunk of the pneumo-gastrie nerve be= 7 
comes much thicker and its texture is closer for about an inch: its ” 
fasciculi separate very much, and a reddish gelatinous substance is 
deposited between them. A real ganglionary plexus then forms. The’ 
remnant ofthe internal branchof the accessory nerve, after sending 
ananastomoticetwigtothepharyngealnerve, entersthisplexusatabout” 
its centre, sometimes in one branch, sometimesalsoin severalfilaments” 
which ramify and interlace differently, so that this branch forms the’ 












* J. H. Hanse, De nervophrenico dexirilateris duplici parisque vagi per collum‘ 
decursu, Leipsic, 1790, "ir 
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ower part ofthe plexus, and seems also to belong tothe pneumo-gas- 
Tic nerve. 

The trunk of the pneumo-gastric nerveis in fact directly attached to 
his ganglion from before backward; but it is sometimes, although 
‚arely, connected with it oaly by some filaments of communication. 

A more distinct development ofthis plexiform dilatation ofthe nerve 
‚ccurs when it divides into two portions which unite only at the lower 
art of the neck; but such an arrangement is extremely rare: it has 
een observed only once in five huudred cases, and this was on the 
light side.* 

The superior laryngeal nerve (N. laryngeus superior), which is 
ommonly larger than the inferior, usually arises from the upper part 
f this ganglion. 

This nerve descends between the internal carotid artery and the su- 
erior cervical ganglion, most generally anastomoses by one or several 
‚laments with this latter, the pharyngeal plexus, and the hypoglos- 
al nerve, and divides into an external and internal branch. 

The external goes inward, and sends filaments to the inferior con- 
rictor muscle of the pharynx, the crico-thyroideus, the sterno-thy- 
Sideus, and the hyo-thyroideus museles, to the thyroid gland, and to 
ae membrane of the pharynx ; these filaments enter the cavity of the 
‚rynx between the cricoid and thyroid cartilages. 
The internal branch passes througb the hyo-thyroid membrane be- 
een the hyoid bone and the thyroid cartilage. It distributes soft 
d tlıick filaments in the membrane and glands of the epiglottis, 
e mucous membranes of the pharynx and larynx, several small 
uscles of the larynx, particularly the arytenoideus and the crico 
yroideus, and anastomoses with the filaments of the inferior and 
current laryngeal nerve. 
' After the superior laryngeal nerve, we see arise either from tbe 
nglionnary plexus, or directly below it, some filaments which are not 
nstant ; these unite to the descending branch of the hypoglossal 
tve, and also to the first ceryical nerve, and to the soft nerves 
hich go to the internal carotid artery. 
After giving off these brauches, the trunk of the pneumo-gastric 
tve becomes more compact, and descends inthe manner mentioned 
ove, but gives off no ramifications, It then represents a cord com- 
sed of less distincet fascieuli, and which is generally uneven by a 
ind of indentation, but its surface is surrouuded here and there by 
ery minute filaments which interlace like a plexus.t It gives off 
ut an inch or an inch and a half above the origin ofthe primitive 
arotid artery (but an inch higher onthe right than on the left side), 
d at about the centre of the neck, on both sides, the cardiac nerves 
eardiaci). These descend from within outward and from behind 


























"%* Wrisberg, De nervis pharyngis; in Ludwig, loc. eit. vol. iii. p. 57. 
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forward in the carotid artery and the innominata trunk, anastomose 
with the superficial cardiac nerves, and are distributed to the arch 
of the aorta. We generally find three or four on the right side, the 
upper of which is the largest and most constant. There are one or 
two on the left side. 

The trunk of the pneumo-gastric nerve goes forward, is situated 
behind theinnominata vein, passing on the right before the subelavian 
artery, on the left before the arch of the aorta, thus comes into the 
chest, enlarges considerably, and divides into two halves, of which 
the lower and larger is the continuation of the trunk, and the upper 
is smaller, and is termed the inferior laryngaal ascending or recurrent 
nerve, tracheal, Ch. (N. recurrens, s. adscendens, s. laryngeus in- # 
‚Fferior). f 

The two recurrent nerves arise within the chest, the left much 
lower than thatoof theright side. Theyascend first from before back- 
ward, then vertically, send some filaments to the cardiac neryes which 
come from the pneumo-gastric, the middle and inferior cardiac nerves 
which come from the ganglionnary nerves, form with them a plexus, 
then turn from before backward, the right on the right subelavian 
artery, the left on the extremity of the arch of the aorta, and are 
placedbehindthe primitive carotid andinferiorthyroidartery, between 
the trachea and the esophagus, and rise to thelarynx. In this 
course they give off first the branches called the superior tracheal 
nerves (R. tracheules superiores), which descend before the trachea 
and anastomose with the preceding, arrive at the bronchia and the # 
pulmonary plexus of their side, are distributed in the membrane of the 
trachea, the pharynx, and the thyroid gland, and communicate with 
some filaments of the cervical portion of the sympathetic nerve. = 

Finally, when as high as the larynx the recurrent nerve is distri- # 
buted in the inferior constrictor of the pharynx and the cricoarytenoid 
muscles, enters the cavity of the larynx between the cricoid and 
thyroidcartilages, and terminatesin the thyroid cartilage,the arytenoid | 
muscle, and the mucous membrane of the larynx, by anastomosing‘ 
by several branches with the superior laryngeal nerve. Fi 

The recurrent nerve is sometimes double, but thisis rare, and when | 
it occurs it is always on the right side, if we judge from observations 
made hitherto. The unusual nerve is smaller than the other, and’ 
arises from the trunk some lines below it, turns like it on the sub-" 
clavian artery, ascends between the esophagusand the trachea, anas- 
tomoses by a large twig with the normal recurrent nerve, and is dis- 
tributed with the latter.* F 

This anomaly seems to indicate an effort to establish a perfect 
similarity between the right and left sides, since the recurrent nerve 
always arises lower than that of the right side. 

It is very probable that the recurrent nerve results from the plexi- 
form division of the trunk of the pneumo-gastric, and that its existenc® 


* Wrisberg, De nervis abdominis, Gottingen, 1780. 
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lis connected with the primitive shortness of the neck, since the larynx 
jis much nearer its origin in the early periods of life than sub- 
ssequently. This hypothesis would explain its arrangement in the 
ssame manner as the high origin and long course of the spermatic 
wvessels. Farther, it is impossible to deny the analogy between the 
ddistribution of the nerves and vessels in this region of the body, 
ssince the superior and inferior Jaryngeal nerves and the superior and 
inferior thyroid arteries manifestly correspond, 

$ 1857. The trunk of the pmeumo-gastric nerve having given off 
Üthe recurrentnerve, goesbackward on the posterior face ofthe trachea. 

There it supplies first five or six inferior tracheal nerves (Y. tra- 
echeales inferiores), some of which proceed before, others behind the 
ttrachea. The former anastomose with the filaments of the superior 
ttracheal nerves and with others coming from the inferior cervical 
eganglion. Some descend before on the ramifications of the bronchis 
sand of the pulmonary artery. Others enter the muscular and mucous 
ttunics of the trachea, bronchia, and esophagus, and terminate in the 
}pulmonary plexzus (plerus pulmonalis). 

This plexus commences directly above the bronchia of each side. 
It is formed principally by the fasciculi of the trunk of the pneumo- 
ggastric nerve, between which there is a very vascular mucous tissue, 
IIt extends behind the bronchiz into the substance of the lungs, 
ssurrounding the finest ramifications of the bronchial tree, to the mus- 
eeular tunic, and even to the mucous membrane to which it sends fila- 
sments. Beside {he trunk of the pneumo-gastric nerve which develops 
hitself to give rise to it, it also receives some filaments which are less 
Iaumerous, from the superior thoracic and from the inferior cervical 
$ganglion of the great sympathetic nerve. 

Five or six fasciculi on the right side, and only two or three on the 
lleft, arise from the lower part of each of these two pulmonary plexuses. 
"These faseiculi are first situated very far from each other, but fre- 
<quently anastomose by intermediate filaments. After passing some 
Hines they unite on each side in a cord, which is the continuation of 
Üthe trunk of the pneumo-gastric nerve, and the right of which is 
Narger than the left. These cords descend, that of the left before, 
Uthat of the right behind, and at the side of the esophagus,. 

In their course they frequently anastomose principally by anterior 
ffilaments which descend from the right cord, send filaments to the 
sesophagus, and others which are smaller to the aorta, and enter the 
“abdomen with the esophagus, passing through the esopahgoan fissure 
©of the diaphragm. 

The pneumo-gastric nerve terminates in the stomach. That of 
Üthe right side, which is the largest, goes to the right portion and the 
Be face of the viscus; that of the left side is distributed in its 
eft part and on its anterior face, 

The right forms around the cardiac orifice a large plexus, from 
wwhich numerous filaments arise, some of which are Bistributed to the 
[posterior face of the stomach; others situated behind the coronary 
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artery of the stomach, proceed along its small curve to the pylorus, 
and there anastomose with those of the left nerve, and with the superior 
gastric plexus ofthe great sympathetic nerve; finally, some which do 
not belong to the stomach pass behind it, arrive at the right portion of 
the solar plexus and also the plexuses which come from this latter 
on the right side, and are distributed to the hepatic artery and its 
branches, to the vena-portz, the duodenum, and the pancreas. 

- The left divides at the cardiac orifice into several branches which 
separate in rays, communicate less frequently, follow the small curve 
of the stomach from left to right, send ramifications to the anterior 
face of this viscus, anastomose near the pylorus with the filaments 
of the right pneumo-gastric nerve, and leaving the stomach terminate 
anteriorly before the pylorus, in the hepatic plexus formed by the 
ganglionnary nerve. 


IV. GLOSSO-PHARYNGCEAL NERVE, 


$ 1858. The glosso-pharyngealnerve (N. glosso-pharyngeus, Hal- 
ler; s. lingualis pneumogastrici, Vieg-d’Azyr; s. octavus, Andersch), 
has been considered until lately asthe anterior part of the pneumo- 
gastric nerve. In fact, if we regard its origin, the communications 
between it and this nerve, both within the skull and at its passage 
through the posterior foramen lacerum, finally the manner iu which 
it is distributed, we discover that it really formsa part of the pneumo- 
gastric nerve, but it is so largely developed that it may be considered 
a proper and distinct nerve. It arises by five or six filaments, which 
may be easily separated from each other, and the anterior of which 
are generally smaller than the posterior. It arises between the 7 
pneumogastric and facial nerves, some distance behind the latter, 
but directly'before the upper filaments of the first, from which its own 
cannot be separated. It comes from the upper part of the lower 
face of the inferior prolongation of the cerebellum, from the depres- 
sion between this cord, the olivary bodies, and the posterior edge of 
the annular protuberance, directly behind the latter, from which 
several of its filaments sometimes emanate. It goes outward and at 
first a little forward, covered by the fourth lobe of the cerebellum, 
usually anastomoses within the skull by a large branch with the 
pneumo-gastric nerve,* and after proceeding five or six lines, 
passes through thearachnoid membrane. Itis round and about a half 
or three quarters of a line thick, and emerges from the skull through 
the anterior part of the pasterivor foramen lacerum, directly before 
the pneumo-gastric nerve, but inclosed in a special canal of the dura- 
mater. About four or six lines from its entrance into this canal, it 
becomes a small, oblong, rounded, and generally very distinct gang- 
lion about five: lines long, which extends into the canal of the dura- 
mater and the anterior part of the foramen lacerum. 


* Andersch, Fragm. descript. nerv. cardiac., in Ludwig, loe. eit., vol. ü.p.118 ° 
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"This ganglion gives off, above, a filament, which enters into the 
avıty of the tympanum, and then divides into two branches; one 
ascends along the promontory, gives off a small filament to the 
embrane of the foramen rotundum, and passes through the petrous 
sortion of the temporal bone to the superficial temporal nerve, and 
she other passes below the osseous portion of the Eustachian tube, 

nd goes to the carotid canal, where it anastomoses with the great 
sympathetic nerve.* 

The ganglion also gives off other filaments, which pass through 
bhe canal of the dura-mater to go to the trunk of the pneumo-gastric, 
> the accessory, and the great sympathetic nerves. 

After emerging from the posterior foramen lacerum, the glosso- 
Iharyngeal nerve is separated from the pneumo-gastric trunk by the 
aternal jugular vein, before which it is situated. T'hence it goes 
vownward and forward, passing on the internal carotid .artery, 
scends situated at first closely on the outside, then on the anterior 
rt of this artery, between it, the external carotid arlery, and the 
yylo-pharyngeus muscle, passes between this muscle and the glosso- 

aryngeus muscle, then between thislatter and the hyoglossus, and 
aus comes to the lower and posterior part of the tongue. 
‘ On leaving the skull it sends a filament of anastomosis to the 
yylo-hyoid branch, or to the digastric branch of the facial nerve, and 
ıother to the trunk of the pneumo-gastric nerve. It then gives off 
ae or two which descend along the internal and the primitive carotid 
teries, anastomose first with the pharyngealbranch of the pneumo- 

tric nerve, and then going to the lower part of the neck commu- 
“cate with some filaments of the sympathetic nerve, particularly - 
lith the superficial or even the middle cardiac nerves. Still farther 
;, it sends off three or four filaments to tbe stylo-pharyngeus 
suscle, and also to tbe middle and superior constrietors of the 
aryox and to the amygdals, and some of which enter the pharyn- 
al plexus of the pneumo-gastric and the ganglionnary nerve. 
"The glosso-pharyngeal nerve then passes between the stylo- 
ossus and hyoglossus muscles; then situated in the tongue below 
“e lingual nerve of the fifth pair and above the hypoglossal nerve, 
Öth larger than it, and with which it does not communicate at least 
- very evident filaments, it is distributed partly in the muscles of 
e tongue, the membrane of the soft palate and the amygdalae by 
weral ramifications which interlace like a plexus; partly in the 
Wteguments of the base of the tongue, its large papille, and the 
cous membrane of the epiglottis by other filaments, which are 
uated lower and nearer the median line than the preceding, and 
ss from below upward through the substance of the tongue. 


an Ze manıe, der le 10 P en acobson, in the Acta 

‚. societ. Hafniensis medice, vol. v. Copeuhagen, 1818. p: 293, This anastomo- 

Khas been doubted by Kilian, but is admitted by Töbktein. ao 
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V. AUDITORY NERVE. 





























$ 1859. The auditory or acoustic nerve, labyrinthique, Ch., the soft 
portion of the seventh pair (N. auditorius, s. acusticus, s. portio mollis 
nervi acustici),* is very soft, but harder than the olfactory and the 
portion of the optic nerve behind the decussation; it generally com- 
municates so evidently with all the white strie of the floor of the 
calamus scriptorius, or at least with several of them, that it may be 
said to arise partially from it. 

Its upper and external part is formed by these strie. The fibres 
connected with it follow one another from before backward and are 
separated by unequal and inconstant spaces; they turn on the in- ! 
ferior prolongations of the cerebellum, on the surface of which they 
are intimately connected. Their direction is forward and downward, 
the anterior proceeding transversely, the posterior obliquely from 
below upward. 

The inner part of the nerve is larger than the external portion, 
but they are not separated; it arises below and farther forward than 
it from the lateral face of the spinal prolongation of the cerebellum, 
directly before and above the glosso-pharyngaalnerve and the upper 
part of the pneumo-gastrie nerve. 

The trunk of the nerve then goes forward, outward, and downward 
on the posterior edge of the transverse prolongation ofthe cerebellum, 
and is united to its upper face so intimately for about three lines, 
that it may properly be considered as arising from this part of the 
encephalon. It is slightly covered outward by the fourth lobe of the 
cerebellum, being often attached in this place to its medullary sub- 
stance, so that we may admit also that it partially arisesthere, which 
is worthy of note but not astonishing, on account of the analogy 
resulting from it with what is seen in the other two nerves, the optio 
and olfactory, which are only nerves of sense. : 

Its internal face is grooved lengthwise, and receives the facial 
nerve,. It is soft at its origin, and we do not perceive there distinet 
fibres, but on leaving tbe encephalon it evidentiy becomes fibrous and 
still more solid. 

On leaving its origin the auditory nerve goes obliquely forward, 
eutward, and upward, and soon penetrates the internal auditory fora- 
ınen, which is much larger than it. Itthen divides into two branches, 
which continue united externally to its base; the anterior enters the 
cochlea, and the posterior the vestibule and the semicircular canals. 
We shall describe these branches when speaking of the ear. 


* J. F. Meckel, Obs. anat. sur la glande pineale, sur la cloison transparenie 
et sur Vorigine dela seplitme paire, in the Me&m. de Berlin, 1765. p. 91-100.—Ar 

n a, De vor o auditorio, inhis Anat. disquis. de auditu etolfactu, Pavia, 1789 
ect. ii. cap. ili, 
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Iv. FACIAL NERVE, 


$ 1860. The facial or small sympathetic nerve, the hard portion of 

the seventh nerve, the seventh pair, the seventh cerebral nerve, (N. 
\ facialis, s. sympathicus minor, s. communis facili, s. portio dura septimi, 
*s. nervus primus septimi paris, s. par septiimum)* is much smaller than 
Üthe auditory nerve ; itarises by two roots which are generally distinct, 
salthough placed one against theother. Oneisexternal and posterior, 
ttheother much largerisinternaland anterior. Itarises within, below, 
sand before the auditory nerve, which receives itin a groove situated 
salong its internal face, directly at the sideof this nerve and before the 
gglosso-pharyngeal nerve. It arises from the posterior edge of the 
sannular protuberance, from the uppermost part of the lower face ofthe 
srachidian prolongation ofthe cerebellum ; sometimes, also, according 
tto Malacarne, by several filaments from the floor ofthe fourth ven- 
ttriele, that is, fromthe most anterior transverse medullarystrie. The 
ffilaments from the annular protuberance, particularly the internal, 
sseem to come only from this tubercle; but examining them attentively, 
wwe see thattheyare separated from the principalroot only by the pos- 
tterior fibres of the protuberance existing between this latter and 
üthem.f Very possibly, however, from this reason they are in fact 
sseparated from the principal root, and first arise from the pons Varolii. 
The external root of the nerve, which is much smallerthan the in- 
ternal, is always formed of three or four filaments which unite ante- 
iorly in one or two fascieuli. It is situated between the internal root 
ınd the auditory nerve, and some of its filaments frequently seem, at 
least in situation, to belong to the auditory nerve rather than to it. 

The nerve leaves the annular protuberance at about the centre of 
he space between the anterior and posterior edges of this latter, goes 
orward and outward to ärrive at the internal auditory passage, 
through which it proceeds above and before the auditory nerve to the 
anal of Fallopius, which it exactly fills, and passes entirely through 
fit. Its direction is consequently first outward and backward, then 
ownward behind and above the cayity of the tympanum, and it 
merges through the stylo-mastoid foramen, to be distributed in a 
onsiderable portion of the skin and of the muscles of the head. 

In its course along the canal of Fallopius, it gives off first down- 
ard and forward, a filament which reunites with the superior branch 
fthe recurrent nerve given off by the second branch of the fifth pair, 
‚o form the superficial petrous nerve (N. petrosus superficialis). 


* J,H. Meckel, De quinto pare nervorum cerebri, Gottingen, 1748, for the por- 
on ofthe facial nerve containedin the Fallopian canal.—J. F. Meckel, Disserta- 
anatom sur lesnerfs de la face, inthe M&m. de Berlin, vol, vii. 1752.— See 
Iso Bock, Beschreibung des fünften Nervenpaares, Leipsic, 1817. tab. i. li. 
+ Gall, loc. cit., p. 206. 
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It theh gives off a little downward and outward, behind the cavity 
of thetympanum, one or several filaments for the muscles of the little 
bones of the ear. 

A little lower, some distance above the stylo-mastoid foramen, it 
sends off a considerable branch, the cord of the tympanum (chorda 
iympani), which descends at first. along the trunk, then goes outward 
and upward, passes through the posterior wall of the cavity of the 
tympanum, enters this cavity at the side of the pyramid, descends 
from behind forward between the malleus and incus situated on the 
former bone; it anastomoses by one or more filaments with the tym- 
panitic nerves ofthe fifth pair, but gives no ramification to the mem- 
brane of the tympanum, leaves the tympanum through tbe fissure of 
Glaser, descends on the inside of theascending branch ofthe jaw, and 
gradually becoming thicker, anastomoses at an acute angle witha 
twig of the lingual branch of the trifacial nerve which meets it. i 

It does not seem to us probable, from our dissections, that the 
superficial petrous nerve and the cord ofthe tympanum, are only 
a filament of the fifth pair, which is fitted to the facial nerve, and 
which does not really anastomose with it,* although we consider 
the lower and prominent portion of the cord of the tympanum as be- 
longing to the branch of the trifacial nerve, 

After leaving the stylo-mastoid foramen, the facial nerve gives off 
the following branches :— 

lst. One single or double branch, termed the posterior, inferior or 

deep auricular nerve (N. auricularis posterior, profundus inferior), 
wbich sends one or more inconstant filamentsinto themastoid process, 
then goes upward and backward, and divides into two branches, an 
anterior and a posterior, the former of which is the larger. > 
The posterior, which sometimes forms the first branch of the facial 
nerve, ascends on the mastoid process, is distributed in the skin which 
coversit, extends to the occipitalis muscle, to which it distributes fila- 
ments, and anastomoses with the ramifications of the small oceipital 
nerve. 
The anterior arrives at the lower and posterior part of the cartila- 
ginous portion of the auditory foramen, and of the external ear, sends 
some filaments tothe skin of this region, and alsoto the posterior 
auricular muscle, and passing through the cartilage, is distributed in 
the integuments of the auditory passage. 
2d. The stylo-hyoid nerve (N. stylo-iyoideus) which is distributed 
partly in the upper portion of the muscles attached to the styloid pro- 
cess, and the posterior part of the digastrieus muscle of the jaw, and 
partly sends several anastomosing filaments to the upper part of the 
ganglionnary nerve, and to the middle cutaneous nerve, given off by 
the third cervical nerve. 
3d. A branch termed the digastrice (R. digastricus), which passes 
through the posterior belly of the digastricus muscle, and anastomoses 


* Cloquet, Tr. a’anat., vol, il. p. 610. 
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{with the ramifications of the glosso-phatyngeal, the pueumo-gastric, 
sand the accessory nerves. 

4th. Sometimes a filament which anastomoses with the posterior 
ttwig of the inferior auricular nerye, and with the filaments of the 
santerior branch ofthe third and fourth cervical nerves. This filament 
sexists particularly when the inferior auricular nerve is small. 

After giving off these ramifications, the trunk of the facial nerve, 
ppassing under the ear, entersthe parotid gland fromabove downward 
sand from behind forward, assumes in this gland a direction which is 
svoblique from below upward, still continuing to go forward, and forms 
within it a considerable plexus, the parotid plexus (plexus parotideus). 
his plexus is formed by the nerye dividingat the posterior edge ofthe 
scending branch ofthe jaw, into from two tofivebranches, which may. 
lways be referred to two, which vary in direction and distribution. 
f these branches, one is superior, the other inferior, and smaller than 
he former. They anastomose frequently together, and thus form a 
lygon convex forward, upward and downward, whence arise the 
ther ramifications of the nerye, which are distributed in the skin of 
he upper, middle, and lower portions ofthe face, in that ofthe upper 
rt ofthe neck and in most of the muscles of the face. 

Several considerable branches constantly unite posteriorly with this’ 
hlexus; they come from the superficial temporal nerves which arise 
om the third branch of the trifacial nerve, and which turn from be- 
sind forward on the posterior edge of the ascending branch of the 
w. 

By examining this plexus from above downward and from behind 
rward, we observe that it gives off some ascending, some anterior, 
ıd some descending branches, which frequently anastomose together 
’ intermediate twigs, equally distant from the edge of the parotid 


I. ASCENDING BRANCHES, 


5 186]. The ascending branches are the temporal and the malar 
ırves (N. temporales et malares). Chaussier terms them collectively 
e temporo facial branch. ; 


a. Temporal nerves. - 


i$ 1862. We find, 
Sth, 6th, 7th. Two or three temporal nerves, which give some small 
ments to the parotid gland, ascend on the malar bone, anastomose 
tween them with the superficial and deep temporal branches of the 
smaxillary nerye posteriorly, and with the frontal and lachrymal 
5 of the first branch of the trifacial nerye, are distributed on the 
ralis muscle, and send ramifications to the skin of the temples, 
t of the anterior part of the external ear, the anterior auricular 
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muscle, and the external and the upper part of the orbicularis palpe- 
brarum muscle. 
When only two temporal nerves exirt, the anterior is larger than 
the other. 


db. Malar.neryes. 


$ 1863. 8th and 9th. Theseare usuallytwo nerves; they proceed 
more forward and upward than the preceding, and passing on the 
malar bone, they are distributed in the skin which coversthis boneand 
the external edge of the orbit, in the outer part of the eyelids, in the 
externaland lower part ofthe orbicularis palpebrarum muscle, finally 
in the posterior part ofthe zygomatici muscles, 


II. ANTERIOR BRANCHES OR BUCCAL NERVES, 


$ 1864. There are usuallythree, more rarely two, anterior branches 
or buccal nerves (N. buccales). 

The central one is the largest. E 

They go almost directly forward on the upper and middle portion 
ofthe masseter muscle, beyond its anterior edge. The middle is 
situated directly on the excretory canal of the parotid gland. 

The superior, passing under the zygomatici muscles, to which it 
gives filaments, ascends towards the lower eyelid, and goes to the 
inner angle of the eye, where it often anastomoses with the infra- 
trochlear nerve given off by the fifth part. 

The central divides into ascending and anterior twigs, E. 

The ascending twigs arrive at the lower part of the obicularis” 
palpebrarum muscle, the muscles of the sides ofthe nose, and the skin 
which covers them, anastomose with some filaments of the infraorbitar 
nerve which come from the fifth pair, particularly with the external, 
and terminate in the levator musclesof the upper lip, the orbicularis 
oris, and the skin of the upper lip. 

The inferior go directly forward, are distributed in the buccinator 
muscle, the skin of this region and thatofthelowerlip. They anas- 
tomose with the buccal nerve which comes from the third branch of 
the fifth pair. 


III. DESCENDING BRANCHES, 


$1865. The descending branches, cervico-faciales, Ch., arise from 
the lower and smaller trunk, which commonly anastomoses at it 
origin by some filaments with the superior. 
This trunk generally divides into two branches. | 

The superior goesforward on the lower part of the masseter muscle 
anastomoses with the inferior buccal nerve, and is distributed in the 
skin x the lower lip, the depressor labii inferioris, and the buccinatof 
muscle. ' ir 
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The inferior descends towards the lower angle of the jaw, and 
‘divides near the angle of this bone, into a superior and an inferior 
Itwig. 

The superior twig, the marginal nerve (N. marginalis), proceeds 
above and along the edge ofthe lower jaw, goes forward and upward, 
‘ distributes its filaments in the muscles which depress the lower lip and 
Jin the skin ofthe chin, and anastomoses with the inferior labialnerves 
eofthe third branch of the trifacial nerye. 

The inferior divides in turn into two or three ramuscules, the su- 
$perior cutaneous cervical or submazillary nerves (N. subcutanei colli su- 
pperiores), which descend under the jaw, are distributed in the upper 
jpart ofthe skin of the neck and in the platysma myoides muscle, and 
sanastomose frequently with the ascending twigs oftheanterior branch 
00f the third cervical nerve. 


VI. EXTERNAL MOTOR NERVE. 


$ 1866. The external motor nerve, the sixth pair, the external oculo- 
uscular nerve (N. oculo-muscularis externus, s. posterior, s. abducens, 
3. par sertum),* is flat, and arises by two very distinct roots, an 
onternal and an external, which is usually four times the size of the 
“ormer, from the upper extremity of the pyramid, from the posterior 
dge and the posterior extremity of the lower face ofthe annular pro- 
uberance, about two lines from the median line, and four or five lines 
side ofthe facialnerve. From the inferior face of the annular pro- 
berance only the inner root generally arises, which sometimes does 
ot extend to the posterior edge, but terminates two lines from this 
dge, and arises only from the external face of this protuberance, al- 
hough we cannot follow it farther either backward or forward. The 
ternal root generally arises also from the anterior extremity of the 
yramid. 'I'hese two roots, particularly the internal, are formed of 
veral fasciculi, which are easily detached from each other. 
It is very rare that the internal root is the larger,t or that the 
laments by which the nerve arises do not unite in two distinct roots. 
Sometimes the nerye arises only from the pyramid. Not unfre- 
uently it comes in part from the olivary body and the transverse band 
hich is often found between the summits of the two pyramids.} 
We can, however, generally demonstrate particularly by compara- 
've anatomy, that it arises from the medulla oblongata between the 
‚ivary bodies and the pyramids, much lowerthan it comes from them, 
d that the different filaments coming from the olivary bodies, the 
alltransverse stris, and the pons Varolii, are either supplementary, 
as istrue particularly of those from the annular protuberance, 


* Zinn, Desc. oculi humani, Göttingen, 1755, tab. vi, 

F We haverarely seen this. Vicq-d’Azyr (Me&m. de Paris, 1781,p,589) observes 
that this arrangementisrare. 

£ Vieq-d’Azyr, loc. cit.,p.589, 
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appear to be distinct roots only, because thefibres ofthe principal root 
of the nerve are separated from each other at their upper part by the 
posterior fibres of the pons Varolii.* 

The two roots generally unite before passing through the dura-ma- 
ter: sometimes, however, each passes through a special opening in 
this membrane and also proceeds three or four lines and even glides 
under a special fibrous bridge entirely distinet from the dura-mater 
before they join. In the cases where we have seen this arrangement 
it has always appeared on the left side alone, and the external fasci- 
eulus was the smaller. 

These facts, compared with those adduced by Semmerring, seem 
much in favor of the opinion that the ganglionnary nerve comes from 
the centre of the nervous system, and thatthe cerebralnerves appear 
to be more numerous than they truly are by the enlargement ofsome 
branches. If proved that the external motor nerye always divideson 
the left side, it would be important on account of the analogy which 
is establishes with the vascular system. 

On leaving the encephalon the nerve becomes fibrous, is covered 
with a neurilemma and goes directly forward and outward, passes 
through the dura-mater below the posterior clinoid process, entersthe 
cavernous sinus, within which it is attended a short distance by the 
arachnoid membrane, being separated from the blood by the inner 
membrane of the sinus, and is situated on the outside ofthe internal ° 
carotid artery to which it is attached by compact cellular tissue. In 
passing above the anterior orifice of the carotid canal it anastomoses 7 
with the ganglionary nerve by some filaments which form an acute” 
angle with its trunk. Farther forward it communicates also bya 
filament with the spheno-palatine ganglion, or the recurrent nerve of 
the second branch of the trifacial nerve. Itgoesto the orbit through 
the sphenoid fissure through a special opening in the dura-mater, en- 
tersthis cavity between the fasciculiof the rectus oculiexternus muscle, ” 
intimately united in this place with the common motor nerve and 
the nasal nerve of the first branch of the trifacial nerve,andcoming on 
the inside of the rectus externus muscle is entirely distributed to it. 

The external motor nerve goesthen only to one muscle. It very 
rarely gives off the nasal branch of the fifth pair,f but more fre-° 
quently sends a filament to the opthalmic ganglion. This latter” 
‚arrangement makes the transition from that commonly found in the 
first. This anastomotic filament, however, undoubtedly belongs at 
least in part to the ganglionnary system, 


* Gall, loc. cit.,p.204, 
+ Otto, Seline Wahrnehmungen, 1816, p. 108. 
+ Petit, Mem. de Paris, 1727. 
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VII. TRIFACIAL NERYVE, 


$ 1857. The trifacial nerve, the fifth pair, (N. triyeminus, s. di- 
visus, s. miztus, Gall, s. par quintum nervorum),* is very large: is 

\ appears about six lines before the posterior edge ofthe inferior prolon- 
ı gation ofthe cerebellum, three behind the anterior edge of this prolon- 
i gation, and nine from the median line ofthe pons Varolii. There it is 
\ manifestly composed of three more or less distinet roöts, a posterior, a 
ı central, andan anterior. The posterior is situated farther backward 
{and higher than the central, and the anterior below and on the inside 
sofit. These roots were first correctly described by Santorini,f and 
safter him by Wrisberg,f Palletta,$ and Niemeyer.|| 

$ 1868. The central root isalways much larger than the other two, 
#for it is more than a line anda halfin diameter after it emerges, while 
«each of the others is only about half a line. Its faseiculi are more 
snumerous: but they are smaller than those of the other two roots.; 

At the place where it emerges itis a little depressed from above 
ddownward, but soon enlarges, becomes round, and again contracts. 

The fibres ofthe annular protuberance evidently separate at their 
bbase, so that we may judge, from a superficial examination, that the 
rroot does not arisein this place but from a deeper part. 
This middle root is composed of thirty or forty fasciculi of various 
ssizes. The number of filaments which form these fasciculi is about 
sone hundred:; some authors assert less; but they probably have de- 
sscribed the faciculi simply as filaments, or have neglected to decom- 
se several of them. 
It is principally by following the central root that we can demon- 
trate very evidently that the nerye arises from a deeper part than 
here itleayes the annular protuberance. Santorini has stated per- 
ectly its true origin; T his obseryations have been confirmed and 


#*J.F. Meckel, De quinto pare nervorum, Gottingen, 1748.—A. B. R. Hirsch, 
aris re nervorum encephali disquisitio anatomica, Vienna, 1765.—H. A. Wris- 
rg, Observationes anatomice de quinto pare nervorum et de nnervis, qui ew eodem 
uram matrem ingredifalso dieuntur, Gottingen, 1777.--A.C. Bock, Beischreibun 
'er fünften Nervenpaares und seiner Verbindung mit andern Nerven, vorsuglich 
em Gangliensystem, Meissen, 1817.—G. R. Treyiranus, Sur les nerfs de la cin- 
iömepaire, consider&s comme organes ou conducteurs de sensations; in the Journ. 
I, du dict. des sc. med. vol. xv.p. 207 —Magendie, Sur les fonctions de ia 












nquieme paire de nerfs; inthe Journ. de phy. esp., vol. iv. p.176 and 302, 

+ Obs. anat., Venice, 1724, p. 65. SE 4 

ı £ Loe. cit. 

\ & Denervocrotophitico et buccinatorio, Milan, 1784. 

' Deorigine paris quinlinervorum cerebri, Hales, 1812. 

14 Loe. cit., p. 65, The honor of this discovery then belongs to Santorini. 
iemeyer seems to attribute it to Winslow, and is consequently wrong, for the 

omg, De Da aloN, appeared first in 1732, while Santorini’s observations were 
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rendered stillmore exact by the labours of Winslow,* Semmerring,f 
Gall, and Niemeyer.$ 
Here also the posterior part and the proper origin of the nerve are 
covered by the considerable development of the cerebral parts. On 
leaving the place where it appears, it enters from without inward, from 
before backward, and from below upward in the fissure ofthe central 
prolongation of the cerebellum, and is more orless completely divided 
into several cords by the transverse fibres ofthe annular protuberance, 
thus comes behind the union of thethree peduncles of the cerebellum 
directly below the fioor of the fourth ventricle, passes under the pos- 
terior prolongation of the cerebellum, almost the length of the external 
edge of the annular protuberance, and proceeds towards the groove 
between the restiform and the olivary bodies ; its'strongest root arises 
there partly from the groove and partly from the olivary eminences. 
From this point to whereit passes between the posterior and lateral 
prolongations of the cerebellum it is not fibrous, and is surrounded 
by greysubstance; but from this second point to its emerging from the 
annular protuberance it is formed of very apparent fibres, and is sur- 
rounded by a thin membrane. In its whole extent from its origin to 
alittle before its emerging on the external face ofthe inferior prolonga- 
tion ofthe cerebellum it gradually becomes thicker, but before leaving 
the pons Varolii it slightly contracts and enlarges considerably after 
emerging. 2 
The fasciculi ofthenerveare then more distinct and surrounded with 
neurilemma, and occupy the whole circumference of the pons Varolii, 
They enlarge partly by the separation and partly by the increase of 
their substance.. When once emerged, the nerve is at first round but ° 
gradually becoming flatter, goes forward towards the upper end ofthe 
"petrous portion of the temporal bone. At first it isloose in the skull, 7 
being loosely surrounded by a broad prolongation of the arachnoid 
membrane, butattheupper edge ofthe petrous portion ofthe temporal ° 
boneit enters a rounded and oblong sheath of the dura-mater, which 
generally is entirely separated from the cavernoussinus. This sheath 
is at first loose, but afterwards is placed strongly on itssurface. It” 
thus goes from before downward and from behind forward on the an- 
terior face of the petrous portion of the temporal bone, 4 
In this course thetrifacial nerve examined externally seems formed 
only by fasciculi placed one at the side of another. "These fascieuli, 
however, communicate their whole extent by small intermediate file 
ments. This union and the ramification offascieuli which results from 
it, become more and more marked from behind forward, and for abo 7 
a line and a half to two linesthe breadth of the fasciculi divide into 


Pr 


* Eap.anat., 1732 vol, iv. p. 182. 

+ Zoe: cit., p. 267 

+ Ueber das Organ des Seele, Koenigsberg, 1796, p. 36. 
$ Loc. cil,, pı211l. N 






























OF THE NERVOUS SYSTEM. 15$ 


‘ very minute filaments, and interlace perpetually with each other near 
iits anterior extremity. The trunk of the nerve, which here touches 
«outward the last curve of the internalcarotid artery, anastomoses with 
some filaments of the great sympathetic nerve. 

The anterior extremity of this large principal root suddenly differs 
Jin appearance from the other parts, and the different branches of the 
ınerves. 

In fact at the anterior extremity of the upper face of the petrous 
pportion ofthe temporal bone it forms a semicircular prominence, the 
econcave edge of which isturnedupwardand backward, and the convex 
sedge downward and forward. This prominence, which reaches be- 
yyond the trunk ofthe.nerve in every direction, is six to ten lines long 
ffrom before backward, one broadfrom within outward, andalineanda 
bhalfhigh. Itis termed the semilunar ganglion or gangliform plexus 
((ganglion semilunare, plexus ganglioformis, Vieussens; intumescentia 
gganglio afınis, Scarpa; plexus retiformis, Santorini; tenia nervosa, 
Haller ; intumescentia semi-lunaris, Wrisberg ; Agyer lunatus, Neu- 
joauer; Armilla, Malacarne). It is transparent and reddish, and for 
about a quarter to half a line has no determinate texture, if we except 
some filaments which pass over its two faces, particularly the inner 
poart of the inferior: but it then reassumes its fiorous appearance, so 
shat in the mode directly the opposite of that over the plexus the fila- 
snents unite from above downward in larger threads, and thus produce 
Rascieuli, still forming a trunk from one and a halfto two lines broad, 
vhich immediately divides into three prineipal branches, the upper of 
rhich forms with the crural a very acute angle, and the latter a 
ightly obtuse angle with the posterior. The branches, the fasciculi 
f which still interlace with each other, are at first broad, but they 
wadually become round in approaching the openings through which 
1ey pass. 

The plexiform filaments of the nerve are not generally continuous 
rith the inferior, but terminate in a channel grooved on the upper and 
poncave edge of the ganglion. The inferior arises from all the 
ürcumference of the ganglion, and most generally extend to the 
"pper and concave edge externally. The substance ofthe ganglion 
| homogeneous internally, and preciselv similar to that ofthe proper 
ervous ganglions, 

$ 1869. The small roots of the trifacial nerve do not contribute to 
rm the prominence of the ganglion, although there is on the lower 
ce of this latter, and ofthe Jarge root, a groove formed by their pas- 


ge. 

" Thesuperiorpenetrates through a special fissure into theinferior pro- 
ngation ofthe cerebellum from one fourth ofa line to two lines dis- 
‚nt fromthe great middle root. When thetwo rootsare very near each 
Kher they seem to enter through the same fissure:; but in attentively 
"amining we perceiye this is rarely the case, even ifit ever happens, 
e direction of the superior root in the inferior prolongations of the 
ebellum is the same as that ofthe preceding, which proceeds below 
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it; we however cannot trace the former as far. Soon after emerging, 
it turns on the upper face and the inner edge of the large root, arrives 
at its lower face, and continuing to pass on, it goes gradually outward 
where it reunites, after passing about half an inch, with the small in- 
ferior roots. It is formed of from three to six fasciculi of different sizes. 
The small inferior root is generally nearer the central than the su- 
perior, being often only a fourth of a line and seldom more tban one 
line distant from it, and the rule mentioned by Palletta, that they are 
always several lines distant, cannot be admitted. They.often eyidently 
arise from the samegroove. The part of the small inferior root which 
is contained in the cerebral substance always proceeds below the large 
in the same direction with it, and less distant from it than is the upper 
root. It is generally formed of a greater number of fasciculi than the 
upper, as there are about from six to eight. It leaves the annular 
protuberance on the lower face of the large root, and reunites with the 
small superior rootinthe manner stated, most generally, three or four 
lines behind the ganglionnary prominence ofthe large root. The 
trunk ofthe temporo-buccal nerve (N. crotaphito-buccinatorius), formed 
by this union, passes first under the large root, then under the gang- 
lionnary prominence and the third branch ofthe fifth pair, thus goes 
outward and forward, and anastomosing in this course only by some 
inconstant filaments, first with this trunk, then with the third 
branch of the fifth pair, often but not always, enlarges longitudinally 
under the plexiform ganglion, and after passing through the foramen 
rotundum of the basilar bone proceeds to form the temporal and buc- 
cal nerves. ä 
These two small roots form the small portion of the fifth pair, which 
is whiter and harder than the large. # 
Their separation with the ganglion formed by the large portion is 
extremely curious, as it presents a repetition ofthe formation peculiar 
to the nerves of the spinal marrow. 


A. FIRST PRINCIPAL BRANEH. 


$ 1870. The ‚first branch, the superior or ophthalmic branch ofihe 
‚ifth pair, (R. primus, s. superior, s, ophthalmicus),* is much smalle 
than the other two, and arises from tlıe upper part of the ganglion. 
Its direction is from below upward and from behind forward on the’ 
outer side ofthe cavernous sinus towards the orbit, into which it pene 
trates from within outward, on the outside of the common motor and 
below the superior motor nerye. R 

In this course it gives off no branches, except nearer or farther from 
its origin a tolerably constant twig which unites to the superior motor’ 
nerve, and another less constant which goesto the ganglionnary nerve 


* Rinn, Descriptio oculi humani, tab. vi.—So@mmerring, in Demours, Traite 
des maladios des yeus, vol. iv.,p- 32, pl. vi., fig. 1. 3 
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But itis united in all its extent by very compact cellular tissue with 
the superior motor nerve. 

Just before entering the orbit it generally divides into two and 
more-rarely into three twigs,.which are the nasal, the lachrymal, and 
the frontal nerves. In the first case, the second branch, which is larger 
thamthe other, is the common trunk of ıhe lachrymal and frontal 
nerves. 

Ist. The nasal or naso-ciliariy nerve (N. naso-ocularis, s. naso- 
ciliaris), which in respect to size is between the other two, anasto- 
moses posteriorly with some filaments of ihe great sympathetic nerve, 
and divides into two branches generally before entering the orbit. 

The external branch (R. ciliaris, s. ad ganglion) is the smaller, and 
goes to the lenticular or ciliary ganglion (ganglion lenticulare, Ss. 
ciliare), which is situated on the outside ofthe optie nerve and forms 
itslong root. Sometimes it anastomoses previously by one or twofila- 
ments with the common motor nerve.* It rarely gives off a ciliary 
nerve, 

The internal branch is larger and proceeds forward and inward on 
the optic nerve, with which it is connected. It not unfrequently gives 
off some ciliary nerves which proceed along the optic nerye.to the eye 
and enter its capsule at its posterior part, proceed between the fibrous 
envelop and the choroid membrane tothe iris, in which they are distri- 
buted with analogous but more numerous filaments which come from 
the lenticular ganglion, forming with them from five to ten nerves 
which generally divide again into two, more rarely into three fasci- 
euli, which we shall describe when speaking ofthe eye. Several fila- 
ments from the ganglionnary nerve enter the ganglion.f > 

The nerve then passes below the rectus oeuli superior and obliquus 
\major muscles, continues to proceed inward and forward, situated 
Jagainst the internal wall of the orbit, and soon divides into two 
! branches, the ethmoidal and the infra-irochlear nerves. 

The ethmoidal or internal nasal nerve (N. ethmoidalis, s. nasalis, 
\Winslow, s. ophthalmicus, Willis, s. nasalis internus), re-enters the 
‘skull through the internal and anterior orbitar foramen, afterwards 
“emerges from this cavity through one of the anterior foramina of the 
seribriform plateofthe ethmoid bone, proceeds tothe nasal fossa, sends 
ffilaments to the mucous membrane ofthe superior turbinated bone and 
of the septum, sends others to that of the frontal sinus, then glidesin 
#a groove ofthe nasal spine of the frontaland ofthe proper nasal bones, 

escends along the anterior edge of the cartilaginous septum of the 
umose to the nasal fosse, emerges, and terminates at the tip ofthe nose 
ssending filaments to its ale, at the end of which it anastomoses 
* Bock, loc. cit., 


1. 
+ Ribes, Sur alaiaues parties de !@il; inthe Mdm, de la soc. med, d’dm,, vol, 
+P- 86.—Boc 7 loc; cil,, P- 12. 
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with some twigs of the second branch of the fifth and the seventh 
airs.* 

5 The ethmoidal nerve sometimes divides into an anterior and a pos- 

terior trunk, the latter of which passes through the internal and pos- 

terior orbitar foramen, and remains in the nasal fossa.t 

The infra-trochlear or external nasal nerve (N. infra-trochlearis), 
advances below the rectus and obliquus superior oeuli muscles, along 
the inner wall ofthe orbit, passes directly below the pully, and gives 
offa small filament to the mucous bursa in this place, leaves the orbit, 
and divides in the internal angle of theeyeintotwoprineipalbranches, 
a superior and an inferior. T'hese branches soon subdiyide into 
twigs by which the nerve is distributed in the tunica conjunctiva, the 
caruncula lachrymalis, the lachrymal sac, the orbicularis palpebrarum 
and the frontalıs muscles, and the skin ofthe back ofthe nose. It 
anastomoses above with the supra-trochlear nerve, then with some 
filaments of the facial nerve, and farther forward with the second 
branch of the fifth pair. 

Sometimes the long root of the lenticular ganglion does not come 
from the nasal nerve, but from the third pair. Analogous to this ar- 
rangement, but much more rare, is the case where the nasal nerye 
comes from the sixth f and not from the fifth pair. 

2nd. The frontal branch or nerve (N. frontalis), the largest of the 
three branches of the ophthalmic nerve, proceeds between the other 
two from behind forward and from without inward on {he levator pal- 
pebr& superioris muscle directly below the arch ofthe orbit. Itisat 
first intimately united with the superior motor nerve. 

At about its centre it sends offinward and forward a small branch 
which anastomoses with the infra-trochlear nerve, and which sends 
filaments into the frontal sinus, either directly, or indirectly by a small 
ganglion. ; 

It then sends off a larger filament, the supra-trochlear nerve (N. 
supra-trochlearis), which proceeds along the internal wall of the orbit, 
passes above the pully of the obliguwus major muscle, and emerges from 
the cavity of the orbit. ‚This nerve, called also the internal frontal 
nerve, is reflected from below upward, distributes its twigs in the 
corrugator supercilii muscle, the internal and upper part of the orbicu- 
laris palpebrarum, the frontalis muscle and the skin which covers it, 
and anastomoses with some filaments ofthe infra-trochlear and the ° 
proper frontal nerve. 2 

The continuation of the trunk, the proper frontal nerve, gives off 
no branch within the orbit, leaves this cavity sometimes in one root 
but sometimes divided into several, although one or more supra-orbi- 
tar foramina, is soon reflected from below upward on the upper edge ° 
ofthe orbit, and is distributed in the skin ofthe forehead and thevertex. 


* Hunter, Observations on different DR of animal economy, London, 1792, —4 
description of some branches of the fifth pair of nerves, p. 265. ' 
+ Bock, loc. cit., p.18. 
+ Otto, Seline Beobachtungen, Breslau, 1816, p. 108. 
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3d. The lachrymal nerve, (N. lachrymalis) which is between the 
‘other two in size, and is the most external of {he three twigs of the 
(first branch of the fifth pair, goes forward and outward, being also 
isituated against the orbitar plate, and soon divides into an external 
iand an internal branch. | 

The external reunites with atwig ofthe subeutaneous malar nerve, 
wwhich comes from the second principal branch of the fifth pair. From 
ttbis trunk we generally see a filament depart which is sometimes 
“double, and which passing directly to the anterior extremity of the 
inferior orbitar fissure, between the malar and sphenoid bones, goes 
soutward in the temporal fossa, where it anastomoses with a malar 
branch of the facial nerve, more rarely with the superficial temporal 
ınerve which comes from the second principal branch of the fifth 

air.* 
The external branch sometimes sends a filament to the ciliary 
merves, which come directly from the nasal nerve.t 

The internal branch divides into several twigs, which anastomose 
wwith each other like a plexus, and enter the lachrymal gland. 

These twigs are not distributed entirelv in the gland. Some, after 
Zippassing through it, come outwardly, where theyare distributed, partly 
in the external part of the orbieularis palpebrarum muscle, partly in 
Khe integuments of the malar region, and anastomose with some fila- 
nents from the posterior branches of the facial, the frontal, and the 
ubcutaneous malar nerves. 






























B, SECOND PRINCIPAL BRANCH. 


$ 1871. The second principal branch of the fifth pair, the middle 
anch, the superior maxillary nerve (R. quinti paris secundus, s. 
edius, s. N. maxillaris superior),{ is between the other two in 
0s situation and volume, It arises from the anterior part ofthe gan- 
lionnary plexus;; it goes almost directly forward, or at least a little 
Yolique from below upward, gives off no branch within the skull, 
though it sometimes anastomoses there with a filament of the gan- 
Jionnary nerve,$ and emerges from this cavity outward and for- 
ard through the great foramen rotundum of the sphenoid bone. It 
Iflat, but after emerging it becomes round. 

! Some distance from the place where it leaves the skull, the superior 
axillary nerve gives off a small branch, the subeutaneous malar . 
urve (N. subcutanevus mal®), which reascends in the spheno-maxil- 
ry fissure. This branch enters into the orbit below the rectus ex- 
mus oculi muscle, and anastomoses by one or more filaments with 


* Bock, Ioe. cit., p. 19. 

tt Bock, loc. eit.,p. 20, 
E3.-.E, Meckel, De quinto pare nervorum; in unudht Opp. min., Göttingen, 

(7,—A, Scarpa, Annot. acad.,1. ii., Modene, 1779. cap. 19. v. vi. tab, i. ii. 

ı Laumonier, in Roux, Journ. de med,, vol. xciii. pı 259. 
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the external twig of the lachrymal nerve. It sends off, farther for- 
ward, oneor more ramifications, which enter into the lachrymal gland; 
some of them remain in its tissue, while others, after passing through 
it, emerge from the orbit and are distributed in the orbicularis palpe- 
brarum muscle and the skin of the cheek, where they communicate 
with some filaments ofthe facial nerve and of the third principal 
branch of the fifth pair. Finally, the subcutaneous malar nerve 
emerges from the orbit through the malar foramen, sometimes in one 
trunk, and sometimes divided into several filaments. It is distributed 
on the face to the lower part ofthe orbicularis palpebrarum musc]e, and 
also to the skin of the malar region, and communicates with the twigs 
of the facial and infraorbitar nerves. 

Tbe superior maxillary nerve then divides into two much larger 
and nearly equal branches, which proceedalmost directly from above 
downward. ‘Ihey are the pierygo-palatine and the infraorbitar 
nerves. 

The pterygo-palatine nerve (N. pterygo-palatinus) sometimes forms 
a single trunk, sometimes arises by two or three distinet filaments, 
which become the roots of a small rounded triangular or cordiform 
ganglion, situated on the outside ofthe spheno-palatine foramen, and 
termed from its discoverer, the ganglion of Meckel (G. Meckeli)* 
and also the spheno-palatine ganglion (G. spheno-palatinum). The 
recurrent and palatine nerves come from this ganglion. 

The branches coming from the pterygo-palatine ganglion vary ac- 
cording as the spheno-palatine ganglion does or does not exist. E 

If it exists, the upper anterior nasal nerves partially arise from the 
trunk of the pterygo-palatine nerve, partly from the palatine nerye, 
and the naso-palatine nerve comes from the pterygo-palatine. 

Severalsmall branches come from the trunk ofthe pterygo-palatine’ 
nerve, and from the spheno-palatine ganglion when they exist, 

First arises a filament which enters the sphenoidal sinus, or which, 
when itis very much developed, passes through this cavity and goes 
to the external motor nerve, with which it anastomoses;f sometimes 
it sends ramifications to the sphenoidal sinus, and also to the posterior 
and most superior part of the septum of the nasal foss. | 

Next come four or five filaments which are a little larger; they pass 
through the dura-mater, which is extended on the pterygo-palatine 
foramen, are distributed in the mucousmembrane which lines the pos- 
terior part of the upper and middle turbinated bones of the nose, and 
anastomose with the ramifications of the olfactory nerve. They 
the upper anterior nasal or the spheno-palatine nerves (N. nasalı 
superiores et anteriores). Farther on isthe nerve of the septum, which 
will be described more properly after the naso-palatine nerve, and the 


* J. F. Meckel, Observation anatomique sur unn@ud ou ganglion du secon& 
r ameau de la cinguieme paire des nerfs du cerveau nouve ‚nt decouvert ade 
Vewamen arehola u veritable usage des nauds ou ganglions des nerfe; W 
Mem. de Berlin, 9. ib; 84, 103, tab. iii. 4 

t Bock, loc. cit., p. 26. > 
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“upper posterior nasal nerves, which, however, are more frequently 
Ibranches of the recurrent nerve. 

The pterygo-palatine nerve then divides in the summit of the 
Ipterygo-palatine fossa, into a recurrent and a descending branch. 

The recurrent branch, the pterygoid or vidian nerve (N. quinti re- 
ecurrens, Ss. anasiomoticus, S. pterygoideus, s. vidianus), is so termed 
{from its direction ; for it goes backward, enters into the pterygoid 
Kforamen, and anastomoses by several filaments with the facial and 
ggreat sympathetic nerves. 

This nerve gives off first inward and downward, two or three fila- 
zments termed the posterior and superior nasal nerves (N, nasales pos- 
iteriores superiores), which sometimes unite in a small trunk, termed 
bby Bock, the pharyngeal nerve (R. pharyngeus). These nerves 
eemerge sometimes through the lower part of the spheno-palatine 
foramen, sometimes pass through theinner wall of the pterygoidcanal, 

netrate inward through the pterygoid process, and are distributed 
in the posterior part of the mucous membrane of the nose, where they 
nastomose with the ramifications ofthe olfactory nerves in the mus- 
les of the velum palati, the skin of the soft palate, and around the 
terior orifice of the Fallopean tube. 
The external part of the nerve, which is remarkable for its softness 
und reddish colour, then divides, before leaving the pterygoid canal 
nto two branches, which sometimes remain distinct to the ganglion, 
d by which it terminates. 
These two branches are the anastomotic nerves. The smaller supe- 
ior or superficial nerve is the superficial petrous nerve (N. petrosus 
iperficialis). It proceeds generally single, seldom divided, through. 
e fibro-cartilage, situated between the sphenoid bone and the petrous 
rocess, goes backward, upward, and outward, under the third prin- 
-ipal branch of the fifth pair, in a groove on the upper face of the 
setrous process, leaves this groove and enters the Fallopean canal, 
nmastomoses here with the facial nerve which passes through it, and 
ometimes sends filaments to the branches of the ganglionary nerve 
which surround the upper part of the carotid artery like a plexus.* 
The inferior or deep, the larger, proceeds in the same direction as 
e recürrent nerve, emerges from the posterior extremity ofthe ptery- 
oid canal through the fibro-cartilage, between the sphenoid bone and 
e petrous process, goes outward and backward, passes through the 
ura-mater, and goes intothe carotid canal, where it anastomoses with 
e upper extremity of the ganglionary nerve, conjointly with a fila- 
ent of the sixth pair, thus forming a very constant and very evident 
astomosis between the fifth pair and the great sympathetic nerve. 
The differences sometimes observed in this respect will be more in 
lace in the description of the great sympathetic nerve, In fact, it is 
robably more correct to consider the dien branch of the recurrent 
erve as a ramification of this latter, 


* Bock, loc. cit.,p. 28. 
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The descending branch or the palatine nerve (N. palatinus) is much 
larger than the recurrent, and is distributed to the middle and lower 
part of the mucous membrane of the nose, and also to the membrane 
of the palate, It isthen more properly termed the naso-palatine nerve 
(N. naso-palatinus). 

From this, or from the spheno-palatine ganglion, or finally from the 
trunk of the pterygoid-palatine nerve, arises first the nerve of'the sep- 
tum of the nose (N. septi narium), which Scarpa* less properly terms 
the naso-palatine nerve (N. naso-palatinus).F 

This nerve enters the nose with the anterior and superior nasal 
nerves, through the spheno-palatine foramen, proceeds from without 
inward, passing before the sphenoidal sinus towards the septum on 
which it descends from behind forward, between the periosteum and 
the mucous membrane, to the anterior palatine foramına, farther for- 
ward on the left than on the right side, and thus arrives atthe mem- 
brane of the palate. In passing through the palatine canal the nerves 
of the two sides unite, sometimes form asmall prominence termed the 
naso-palatine ganglion (G. naso-palatinum), and expandonapromi- 
nence situated below the anterior palatine foramen. 

The palatine nerve then divides into a larger anterior branch, the: 
continuation of the trunk, and two orthree smaller and posterior, all 
of which descend into the pterygo-palatine fossa. These branches 
are the yreatand small palatine nerves (N. palatina major et minores). 
They sometimes arise directly from the ganglion, or even, as is true 
particularly of the smallest, from the second principal branch. 

From the anterior part of the great palatine nerve arise first the 
middle and inferior posterior nasal nerves (N. nasales posteriores medii 
et inferiores)}. 

The posterior middle nasal nerve soon divides into two branches, 
which are sometimes separate at their origins. The superior goes 
directly forward in the mucous membrane of the middle turbinated 
bone. The second goes to the upper part of that of the inferior 
turbinated bone. E: 

The posterior inferior nasal nerve arises much lower, opposite the . 
posterior extremity ofthe lower turbinated bone, towards which it pro- 
ceeds directly, and sends its filaments into the mucous membrane 
which lines the inner face of this bone anteriorly. 3 

These two nerves anastomose withthe ramifications of the olfactory 
nerve. 

The anterior branch of the great nasal nerve sends directly back- 
ward a small twig, which passes through the pterygoid process in a 
special canal, and is distributed to the glandular substance of the soft 
palate, 7 


* Loc. cit., cap. v. De.nervo palatino. ; 

t Scarpa, ER tab. i.—Hunter, Observations on different parts of the anima 
economy, tab. xvii. 

+ Cloquet, loc, cit,, vol. ii. p» 687. 
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The branch, the fasciculi of which separate from each other, goes 
forward and downward in the pterygo-palatine canal, and comes 
through the posterior palatine foramen to the lower face of the bony 
palate, where it immediately divides into three or four considerable 
branches, which proceed between the mucous membrane and the 
periosteum, along the inner face of the alveolar processes opposite 
the teeth, and are distributed in the gum. 

The two or three small palatine nerves descend behind the great 
ı palatine nerve, first in the pterygo-palatine fossa, then lower in small 
‘special canals of the petrous portion of the temporal bone, on 
‘emerging from which they enter into the amygdal®, the palato- 
‘staphylinus muscle, the muscular and glandular substance of the 
‘soft parts of the palate and the uvula, 

& 1872. The infraorbitar nerve (N. infraorbitalis), the second of 
{the two branches in which the superior maxillary nerve divides, is 
“directed from behind forward, from within outward, and from above 
“downward, in the spheno-maxillary fissure, and goes to the infra- 
sorbital canal. 

But before entering into this canal, it sends off a considerable 
Übranch called the dentar or posterior superior alveolar nerve ( en- 
htalis, s. alveolaris posterior superior). T'his nerve divides sometimes 
seven atits origin, sometimes afterward, into two branches, an anterior 
which is smaller, and a posterior which is larger. 

The posterior descends on the posterior part of the external wall of 
[he maxillary sinus, below the temporalis muscle, which enters into 
is cavity through its posterior wall, is distributed in its mucous 
embrane,* and there anastomoses with the anterior dentar nerve. 
(t terminates by some superficial ramifications which go to the 
uceinator muscle, and by deeper twigs which enter into small canals 

oved in the posterior part of the body of the superior maxillary 
one, and penetrates into the roots of the three large posterior molar 
eth. Each root receives one of them. We see one of them also 
etween each two molar teeth, which goes into the gum. 

The anterior branch is distributed principally in the upper and 
osterior part of the buccinator muscle. 

After giving off the upper and posterior dentar nerve, the infra- 
rbitar nerve enters into the infra-orbitar canal. 

In passing through this canal it usually gives off, sometimes sooner 

d sometimes later, several branches, but always one at least, which 

; larger than the others, even when they exist; these are the anterior 

entar nerves (N, dentales anteriores) which enter into the superior 

axillary bone, send some filaments into the nose at the anterior 
tt of the inferior turbinated bone, anastomose by several filaments 
ith the posterior dentar nerves, pass forward on the roots of the 
terior teeth, and terminate by ramifications which go to the in- 


*%* Bock asserts that the nerve isnot distributed to themembrane of the maxillary 
us; but we have several times clearly seen filaments arising from it, N 
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eisors, the canine, and the anterior molar teetb, and to the gum. 
Those which belong to the incisors and the canine teeth arise direct] 
from the anterior dentar nerve; those of the anterior molar teet 
from the union of this nerve with the posterior dentar nerve. 
The infraorbitar nerve then emerges from the canal through the 
infraorbitar foramen, within which it divides into’two principal 
branches, an internal and an external, and sometimes even in all the 
other subordinate branches. It thus comes on the face, where it 
divides into a considerable number of ramifications,iwhich terminate 
in the skin and the muscles of the nose and upper lip, and anasto- 
mose with those of the first principal branch of the fifth pair, and 
also with some filaments of the facial nerve. 
The two principal branches usually subdivide into six or seven 
Ba which may be distinguished into superior, anterior, and in- 
erior. 
lst. Superior branch. There is usually only one superior twig, 
the inferior palpebral nerve (N. palpebralis inferior). This nerve, 
the first given off by the infraorbitar nerve, from which it is some- 
tim heferated even within this canal, and which often emerges 
Chr a special foramen situated more internally than the infra- 
orbitar, immediately ascends from without inward towards the lower 
part of the orbicularis palpebrarum muscle, and divides into an 
external and an internal twig. 3 
The external goes outward towards the external angle of the eye, 
on the lower part of the orbicularis palpebrarum, and gives off fila- ° 
ments to this muscle. It anastomoses with those of the internal twig, ° 
and with the temporal branches from the facial nerve. E 
The internal goes to the inner angle of the eye, gives a twig to the’ 
skin of the nose which descends to the end of this organ, where it 
anastomoses with the nasal twig of the first principal branch of the” 
fifth pair. It afterwards anastomoses in the lower eyelid with the” 
external twig and with a filament of the infra-trochlear nerve, and 
terminates in the orbicularis palpebrarum muscle, the integuments of 
the lower eyelid, the caruncula lachrymalis, and the lachrymal sac. 
2d. Anterior or nasal twig. The twigs which go forward, and 
also at the same time a little outward, are the superficial or cutaneo 
nasalnerves (N. nasales superficiales), which may be distinguished 
into an internal superior, and an external inferior. 
The internal superior, generally the smaller, is reflected upward 
under the levator palpebre& superioris muscle, often gives origin to the) 
preceding, and then divides into two or three filaments which pro 
ceed forward below this musole along the centre of the nose, send 
their ramifications into the levator labii superioris aleque nasi, and 
the depressor ale nasi muscles, and the integuments of the middle 
and inferior parts of thenose. They extend to the back and tip ok 
this organ, and anastomose in the latter place with the nasal twig of 
the first prineipal branch of the fifth pair. B 


























The external and inferior descends under the levator labii superi- 
voris muscle, often sends an ascending filament to the lower eyelid and 
to the lower part of the orbicularis palpebrarum muscle, then con- 
Ütinues its course from above downward, often receives a filament from 
lühe preceding, goes forward to the ala of the nose above the levator 
abii superioris aleque nasi muscle, sends ramifications to this muscle 
and to the middle and upper parts of the orbicnlaris oris, and termi- 
dates at the lower part oftke septum and of the top of the nose, where 
tt anastomoses with the nasal twig of the first principal branch of the 
äfth pair. 

örd. Descending or labial iwigs. The descending twigs are gene- 
ly three or four superior labial nerves (N. labiales superiores), they 
acceed one another from before backward. They are distinguished 
to internal, middle, and external. All descend from before back- 
sard, covered by the levator labii superioris muscle, are distributed 


ae orbicularis oris, and the lower part of the zygomatici and the buc- 
önator muscles. They even penetrate through the orbicularis oris 
wuscle, and go to the buccal membrane and the glands of the upper 


p- B 
4th. We frequently find also an external twig of the infraorbitar 
erve, the eriernal palpebral nerve. This very small twig passes 
'rough the levator labii superioris muscle, goes outward, where some 
"its filaments are distributed in the orbieularis palpebrarum mus- 
», and others anastomose with filaments of the facial nerve. 


C. THIRD PRINCIPAL BRANCH. 


5 1573. The third principal branch, the inferior 0» posterior branch 
e fifih pair, the inferior maxillary nerve (R. quinti paris tertius, s. 
'erior,s. posterior, 3. nervus infra-mazxillaris),* which is by far the 
gest, arises from the lower and posterior part of the ganglionnary 
®zus, and is formed principally by the small anterior portion, whence 
Üllettaf considers ita distinct nerye. Itis the shortest of the three 
Shin tlıe skull, and goes from above downward, and slightly also 
ard and outward, and enters the round foramen of the sphenoid 
ae, after anastomosing in this course with some inconstant filaments, 
sh the cavernous ganglion ofthe sympathetic nerve.f 
he inferior mazillary nerve is distributed to the muscles, the 
guments, and the teeth of the lower jaw, the lower lip, the lower 
«vary glands, and the tongue. 
t is covered where itemergesfrom the cranium, by the pterygoideus 
ornus muscle, and soon divides into two large branches, an upper 
‚ anterior, and a lower and posterior. This bifurcation however is 


JA. F. L. Fitzau, De tertio ramo paris quinti nervorum cerebri, s. nervi manil- 
nferiori, Leipsic, I81l. 

e nervis erolaphitico et buccinatorio, Milan, 1784. 

umonier, loc, cit,—Munniks, De origine nervi intercost. in Obs. var., Gro- 
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ı this muscle, the skin of the upper lip, the corresponding part of 
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) 
‚not constant, for sometimes the twig formed by the two branches 
comes directly from the trunk, 

$ 1874. The upper anterior branch is much smaller than the other, 
divides soon after, and even before emerging from the skull, into five 
twigs, which separate from each other like rays. They are the mas- 
seteric, the internal and external deep temporal, the buccal and the 
‚pterygoid nerves. 

The masseteric nerve (N, massetericus), the most external, which 
generally arises the highest, pursues a transverse direction from within 
outward, directly before the articular surface of the temporal bone, on 
the outside of the pterygoideus externus muscle, where it sends fila- 
ments to the ligaments of the temporo-maxillary articulation, and to 
the lower part of the temporalis muscle, then descends from within ” 
outward between this muscle and the pterygoideus externus muscle, * 
goes to the sigmoid fissure of the lower maxillary bone, and passing 
behind the tendon of the temporalis muscle, glides between the two 
layers of the masseter, in which it is almost entirely distributed, ; 

The second twig, the external deep temporal nerve (N. temporalis” 
profundus externus), arises farther forward and inward, often comes’ 
from the preceding or from the buccal nerve, and sometimes from & 
common trunk with the following. It goes outward under the ptery- 
goideus externus on the temporalis museles, commonly anastomoses 
with the following and by an intermediate filament, and goes imme- 
diately upward and inward to enter the temporalis muscle. 

The third twig, the deep internal temporal (N. temporalis profundus 
internus), is generally larger than the preceding, and follows the? 
same course. Itis.distributed also in the temporalis muscle, but also 
sends some anastomotie filaments to the buccal nerves. It also gives 
off others farther forward, which go to anastomose with the cutaneou 
malar and with the lachrymal nerve on the outside of, and sometimes 
even within, the orbit: the existence however of these last twü 
anastomoses has been doubted, since the researches of Bock, who 
regards the filaments generally considered as such, as ramifications 
of the arteries.* | 

The fourth twig, the buccinator or buccal nerye (N. buccinatorius)s 
is usually the largest of the five, and sometimes the trunk of the three 
preceding. It goes forward between the two pterygoidei muscle 
and through the external, sends filaments to these two muscles 
particularly the external, arrives at the lower part of the temporali 
muscle, then descends between this latter and the pterygoideus & 
ternus, comes on the external face of the buccinator, is distribute 
mostly to this muscle, passes through it to send some filaments to # 
membrane and to {he buccal aid, anastomoses with the ante 
branches of the facial nerve, and terminates in the levator 

depressor anguli oris muscles. 


* Bock, loc. cit,, p. 44. 
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The fifth twig, the pterygoid nerve (N. pterygoideus), is the 
smallest. It arises from the inner part of the superior branch, passes 
between tbe pterygoideus externusand peristaphylinus muscles and 
arrives at the upper part of the pterygoideus internus, to which it is 
entirely distributed. 

$ 1875. The posterior and inferior branch is much larger than the 

preceding and the proper continuation of the trunk, dividessoon after 
arising into three twigs, the superficial temporal, the inferior dentar, 
and the lingual uerve. 

The superficial temporal nerve (N. temporalis superficialis)most ge- 

nerally arises by two, more rarely by three roots, and stillmore rarely 
\by one, Ofthese two roots, the inferior, the smaller, comes from the 
inferior dentar nerve and reunites with the superior, so that the 
‘spherospinous or middle cerebral artery passes between them. 

The trunk goes from within outward on the inside of the temporo- 
ımaxillary articulation between the condyle of thejaw and the lateral 
Iligament, and here divides in five or six branches. Two or three of 
(these branches penetrate from without inward and from behind for- 
„ward in the parotid gland, and anastomose with this trunk and with 
ssome ramifications of the facial nerve. One or two ofthe others, 
wwhich may be termed the nerves of the external auditory passage (N. 
mmeatus auditorii externi inferior, s. superior), go backward, pass 
khrough the anterior wall of the osseous portion of the auditory pas- 
‚age, and pass between thisand the cartilaginous portion. Their rami- 
ieations are distributed some in the integuments of the inner part of 
he external ear, and others in those of the auditory passage. We 
ee also one of them which goes to the membrane of the tympa- 
“um, glides between itstwo layers, and anastomoses by one or two 
laments with the cord of the tympanum.* 

The last and largest branch of the superficialtemporal nerve passes 
rough the parotid gland to the external ear, and terminates in the 
teguments of the central part ofthe cranium by anastomosing with 
me filaments of the great occipital and the frontal nerve of the first 
orincipal branch of the fifth pair. It also communicates with some 
aments ofthe external lachrymal twig and of the cutaneous malar 
rye which go outward. . 
The other two neryes given off by the posterior and inferior branch 
f no infra-maxillary nerve at first form only a single but very short 
ok, 
\The inferior dentar nerve (N. alveolaris marille inferioris, N. 
llaris inferior), which is situated between the other two twigs of 
e posterior branch which is generally the largest ramification given 
*by the trunk of the infra-maxillary nerve, sometimes arises bytwo 
ts which embrace theinternal maxillary artery. It descends from 
n outward and from behind forward, first between the two ptery- 


* Bock, loc, cit.,p. 49, 
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goidei muscles, then between the external and the condyle ofthe jaw. 
Nearits origin it gives off a small and very constänt brauch, the mylo- 
kyoid nerve (N. mylo-hyoideus), which descends from behind forward 
in a channel grooved in the inner face ofthe branch ofthejaw,sends 
atwig to the submaxillary gland, goes towards the lower face of the 
mylo-hyoideus muscle, proceeds from behind forward between this 
muscle and the interior belly of the digastricus, gives some filaments 
to both of them but particularly to ihe mylo-hyoideus muscle, and 
after being reflected from below upward on the lower edge of the 
lower jaw, is distributed in the muscles of the chin. 

The trunk of the inferior dentar nerve proceeds from behind forward 
in the inferior dentar canal. But it generally divides on entering 
into two branches, a superior which is smaller, the dentar nerve (N. 
dentalis), and an inferior and larger, the mental nerve (R. mentalis) ; 
these proceed at the side of each other, and. communicate by 
numerous anastomosing filaments. 

The dentar branch is situated below the teetb, and sends a filament 
to each of them and to each root of the molar teeth. All these fila- 
ments arise farther back than the teeth to which they proceed: 
between each two teeth it sends a filament to the gum. 

The mental branch emerges through the mental foramen. It soon 
divides under the levator anguli oris muscle into two twigs, the infe- 
rior labial nerves (N. labiales inferiores), the internal of which is larger 
in a greater or less degree than the external. u 

The direction ofthe external is upward; it sends some filamentsto ° 
the levator anguli oris muscle, but principally to the lower part of the 
orbicularis oris, the glands ofthe lower’lipand the buccal membrane, 
and anastomoses with some filaments from the inferior branches of ° 
the facial nerve. 7 

The internal, covered by the depressor labii inferioris muscle, goes ° 
forward and upward, sends filaments to this muscle, to the levator 
menti, the central part ofthe orbicularis oris, the skin of the chin, the 
glands of the lower Jip, and the buccal membrane, and anastomoses 
with the marginal branch of the facial nerve. _ K- 

The lingual nerve (N. linyualis, s. gustatorius), the most anterior of ” 
thethree twigs ofthelower and posterior branch ofthe infra-maxillary 
nerve, is between the other two in respect to size. It arises farther 
inward than they, and is frequently united toaconsiderable extentin@ 
common trunk with the preceding. It descends with it from behind 
forward, usually on the inside ofthe internal maxillary artery, sepa- 
rates from the inferior dentar nerve and goes inward, receives before 
the palatostaphylinusand pterygostaphylinus muscles, and behind the’ 
pterygoideus externus, thecord ofthetympanum, which unites with it 
ata very acute angle, then passes before the inferior dentar nerve, some- 
times sends to the pterygoideus internus muscle a filament which is 
often detached above the anastomosis with the cor@ of {he tympanumy 
enters between the pterygoideus internus and the ascending branch of 

the jaw, and passing above the submaxillary gland, gives to it as lug# 
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as the angle of the jaw several considerable filaments, which come 
sometimes directly from its trunk, sometimes from a small ganglion 
which it forms on it, and which is called the maillary ganglion (gang- 
lion ma.illare.) 

These filaments are distributed principally in the gland. Generally 
however one ofthem emerges from it, descends on the hyoglossus 
muscle, anastomoses with a branch of the lingual nerve, and termi- 
nates in the genio-glossus muscle. 

Thetrunk ofthe lingual nerve then goes forward between the hyo- 
glossus and mylo-hyoideus muscles, passes between the sublingual 
gland and the hyoglossus muscle, having before itthe excretory duct 
of the submaxillary gland, anastomoses by several considerable fila- 

ments which come from its inner side with the hypoglossal nerve, 
‘ sends some which are very minute to the buccal membrane and larger 
‚ones to the sublingual gland, and divides into seven or eight branches 
‘which proceed from behind forward and from below upward between 
I the styloglossus and genio-hyoideus muscles. These branches separate 
| like the sticks of a fan, and go principally to the edges and tip ofthe 
!tongue, and are there distributed by minute filaments in the skin of 
tthis organ. 


1X, INTERNAL MOTOR NERVE, 


$ 1876. The superior or internal motor nerve, the pathetic, the 
fourth pair, the internal oculo-muscular nerve (N. oculo-muscularis su- 
Iperior, 5. minimus, s. musculi oculi obliqui superioris, s. par cerebrale 
“quartum, s. N. patheticus),* the smallest cerebral nerve, generally 
sarises by an anterior and a posterior root, each composed of one fila- 
sment about the same size. They are frequently half an inch apart, 
tunited by cellulartissue. "They arise directly behind the external 
alf uf the posterior part of the tubercula quadrigemina from the an- 
Öterior and external part ofthe upper face of the cerebral valve, so that 
üthe anterior arises from some transverse medullary fibres which cover 
he valve in this place, and which unite them on the median line with 
those of the opposite side, This nerve seldom has three roots and still 
ore rarely one only. 
After arising, it goes downward and a little forward, first on the 
ppper extremity ofthe anterior prolongations of the cerebellum, then 
ıbout two lines from the anterior edge of the occipital protuberance, 
ärst on the lateral and then on the lower face ofthe cerebral peduncle, 
After proceeding much farther within the skull than any other ence- 
bhalic nerve, it comes to the posterior clinoid process, There it enters 
to a special canal of the dura-mater, the internal wall of which is 
ery thin and separates it from the cavernous sinus, usually anasto- 
ses there with the first branch of the trifacial nerve by a small fila- 


##* Zinn, loc. cit—Semmerring, in Demours, loc, cit., vol. iv. p, 31, pl, vi., fig.l. 
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ment, and is situated first below the common motor and the ophthal- 
mic nerves. At the sphenoidal fissure it is situated above the first of 
these two nerves, enters into the orbit through theupper and internal 
part of this fissure, and its direction there is from behind forward and 
from without inward directly under the periosteum, attended by the 
frontal twig of the ophthalmie branch of the fifth pair, and enlarges 
much in this course. Finally, it enters the obliquus oculi superior 
muscle at about its centre. j 


X. COMMON MOTOR NERVE. 


$ 1877. The common motor nerve, the common motor of the eye, the 
third peir, \he common oculo-muscular nerve (N. oculo-muscularis in- 
ferior, s. medius, s. oculo-motorius communis, s. par tertium),* a con- 
siderable trunk generally the fourth in size, and rarelythe third among 
the encephalic nerves, arises about two lines before the anterior edge 
ofthe annular protuberance on the inner face ofthe cerebral peduncle, 
about two lines above its lower edge, at the place where the grey 
eribriform plate which covers the inner face of the peduncle com- 
mences. It evenarises in great part from this layer. Some smaller 
filaments, coming from near the internal edge.of the lower face of 
the cerebral peduncle, usually join this root, whichis single and very 
large. 
lt is however easy to follow the origin of the nerve farther upward 
„and backward, for beyond the point where it leaves the annular pro- 
tuberance it is covered anteriorly only ’by a very thin layer of grey 
substance, of which we perceive no trace posteriorly. When this sub- © 
stance is removed, when the annular protuberance is divided, turned 
from above downward, and carefully cut longitudinally on the median ° 
line, we observe that a medullary layer commences at the place where ” 
the nerve emerges, continues with its fibres, and terminateslike a fan ° 
upward and a little forward, forms a fasciculus which is rounded pos- 
teriorly although straight at first, and curves from below upward. 
The anterior and flat part of this layer extends to the bottom ofthe 
groove existing between the two cerebral peduncles. Its posterior 
parts are arranged in fasciculi, converge from before backward, and 
are blended at their posterior part. The anterior part is loose, but im 
order to see the posterior we must separate the anterior half of the’ 
annular protuberance, and turn over thetwo folds. T’he posterior 
part of this medullary layer then rises directly below the floor ofthe 
aqueduct of Sylvius, 4 
The two nerves are at first attached to each other by their inner 
faces, so that they slightly resemble the arrangement of the optie 
nerves. After leaving this point, where they are detached from the 
encephalon, they proceed from within outward and from before back- 


* Zinn, loc. cit.—Semmerring, in Demonrs, loc. cit., vol. iv. p. 34, pl. vi. fig.2. 
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"ward, arrive at the external wall of the cavernous sinus, are situated 
within and above the first branch of the trifacial and the superior 
motor nerves; then changing this direction below and on the out- 
‘side of these nerves they pass through the dura-mater which closes‘ 
{the sphenoidal fissure, and enter the orbit with the external motor 
sand the nasal branch of the trifacial nerve. 

Before passing through the dura-mater, the common motor nerve 
is divided into a superior and an inferior branch. 

The superior, the smaller, goes inward and forward, passes on the 
coptic nerve and the nasal twig of the ophthalmic branch, anastomo- 
sses with this latter, sends its twigs into the rectus oculi superior 
mmuscle, and passes through it to be distributed in the levator palpe- 
bbrze superioris muscle. 

The inferior is much larger than the preceding, and-passes below 
aand on the outside of the optic nerve, between it and the rectus 
euli inferior muscle. It usually divides into three twigs, an inter- 
nal, which is larger, which goes to the rectus internus muscle; a 
iddle, which is shorter, for the rectus inferior muscle, and an ex- 
#ernal inferior branch, which is the longest and thinnest, and which 
z0es to the obliquus inferior muscle, and the lenticular ganglion. 

This latter gives of? near its origin a short filament, which, situated 
un the outside of the optic nerve, goes to the posterior extremity ofthe 

nticeular ganglion, and forms itsshort root. This filament is always 
«omposed of several threads, arises more rarely from the lower branch, 
"ut sometimes also it comes at the same time from the external twig, 
tm the middie, and even from the trunk of the lower branch.* 
Sometimes, but very rarely, the long root of the lenticular gang- 
on also arises from the common motor nerve.f 























XI. OPTIC NERVE. 


81878. The optic or ocular nerye, the second pair (N. opticus, s. 
sorius, 8. par secundum), the largest ofthe encephalic nerves, arises 
y abroad and flat portion from the posterior part of the external 
ce, and also from the upper face of the optic bed and the tubercula 
adrigemina. Its anterior part, which is the broadest, leaves the 
pper face of the optie bed, from the substance of which it is easily 
stinguished on account of the transverse direction of its medullary 
res, to pass on its anterior and external tubercle. The posterior 
sses below the posterior and external tubercle, and is attached in 
"is place to the tubercula quadrigemina, particularly the posterior, 
’ a medullary band, which goes forward from these latter, passing 
"low the posterior and external tubercle of the optic bed, 'Thence 
e optic nerve proceeds from behind forward and from without in- 
td, and descends on the lower face of the cerebral peduncle, with 








* Bock, Zoe. cit., p. 12. 
t Morgagni, Ep. anat., xvi, $ 59,—Meckel, De quinto pare, $ 48. 
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which it is so closely connected that we must admit that it partly 
arises from this prolongation, although separated from it in almost 
all its extent by the pia-mater. It gradually becomes narrower, but 
thicker and more rounded, and unites at an obtuse angle with that of 


brum, below the floor of the third ventricle. The union is so inti- 
mate that the two nerves form only one medullary mass. This mass 
itself has the form of an elongated square, which differs in different 
subjects, as is indicated in Morgagni * and Wenzel,f nor has it 
always the same volume. It receives above some medullary fibres 
from the floor ofthe third ventricle, so that we are authorized to think 
that the optic nerve partially arises from this point. | 

After this union the two optic nerves separate and go forward and 
outward. Hence, when we view their place of union and their an- 
terior and "posterior parts, they represent the form of an X, orofa 
eross. Thus, their decussation has been termed the intererossing 
(chiasma). It is very rare, and perhaps never the case, that the two 
nerves do not unite, $ or that by an arrangement, perhaps the oppo- 
site of the preceding, a small pointed protuberance comes from the” 
anterior edge of the decussation. |] 

Opinions vary in regard to the manner in which the optic nerves 
unite. Some.assert that they are only fitted to each other, others 
that they entirely intereross, and that of the right eye, for instance, 
passes to the left side of the body behind the decussation.** Fi- 
nally, some think tkat there is only a partial decussation, an inter 
erossing of most of the fibres,f} that the external fibres of each nerye 
are situated on the same side of the body before as behind the decus- 
sation, while the internal intercross with the correspondiug fibres of 
the opposite side, and pass to the other side of the body. }} 

Those who maintain the first hypothesis, assert, 

Ist. That on examining the decussation in the recent state, the 
fibres of the nerve are seen to pass through its external edge, but do) 


* Ep. anat.,xvi. 813, 
rt Depenit. struct. cerebri, p. 110. 

. + Ibid. ; ß 
$ Vesalius, De corp. hum. fab. 1. iv. c. iv. ? j 
| Semmerring, in Nathig, De decussatione nervorum oplicorum, Mayence, 


780. 

< Gallen, De uiil. part., lib. x. c. xii,—Alsoa great number of his successors 
mentioned in Nethig.—Zinn, Desc. oc. hum., Gottingen, 1765, p. 190.— Vie 
d’Azyr, in the Me&m. de Paris, 1781. p. 554,—Meckel, in Haller,Grundriss, p. 38 

** "This opinion was supported before Galen, as he refutes it (loc. eöt.); th 
who haye defended it since, are cited by Morgngni DR anat.) and by Semme 
ring, in Nathig, loc. cit., and Denksder Münchner Akad. 1508, p. 60. 

++ Michwlis, Ueber die Durchkreuzung der Schnerven ; in Gross, Mt 
zur Naturgeschichle des Menschen, vol» ji. parti. p. 149. 

tt Ackermann, in the Med. bibl. of Blumenbach.—Wenzel, Zocus 
nervorum optlicorum; in Depen, str, cereb,, cap. Xi. P. 109, 
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saot leave their side, while the middle part is absolutely homo- 
zeneous, and presents no trace of fibrous structure. * \ er 
2d. That the two optic nerves have been found entirely distinct 
rom each other, and the sight was unimpaired.f 
34. That where the optic nerve wasted after the loss of an eye, 

bhe change in the texture was seen only in the nerve of the same 
ide, behind the decussation,t and that it is very easy to distinguish 
n this latter the two nerves from each other, by their colour and 
öther properties. $ 

The partisans of the second opinion state, 

lst. The normal appearance. || 

2d. Those cases where the origin of one optic nerve, or the part 
the two nerves behind the decussation has been found unusually 
harge or small, and the nerve on the opposite side presented the same 
Iiharacter before the decussation,] while the sight was unaffected. 
3d. The cases in which the disease of the nerve before the decus- 
kation extended behind it only to the nervous cord of the opposite 
ide, and affected even the corresponding cerebral portions of this 
iade.** 

4th. The analogous cases where the origin of one of the two 
erves was affected, and the functions of the eye of the opposite side 
vere deranged.tf Sometimes only this origin was diseased, and not 
je portion ofthe nerve on the other side ofthe decussation.{f 
öth. The analogy with several animals, particularly with most 
sshes, the nerves of which evidently intercross and enter each other. 
The third hypothesis is supported, 
Ist. By the anatomical examination of the parts in the normal 


ate. $$ 


** Vieq-d’Azyr, loc. eit.— Wenzel, p. 111, 115. This anatomist admits that a 
aall portion of tlıe inner part proceeds to the üppesite side before they unite; 
Jıtashe expressiy remarks that he has been unable to discover any fibre in this 
“ternal part, tlıe preceding sentence does not favour the decussation, since the 
rection he allows to the fibres is only that of the whole nerve.—Caldani (Mem. 
"lle soc. ital., vol, xii. part ii. p. 28), has found the optic nerves united behind 
e decussation by a transyerse medullary band. . 
+ Vesalius, loc, eit.—Nieolas de Janua, in Caldanl, Opuse. anat., Padua, 1803, 


440, 

it Vesalius, /oc. cit.—Cesalpino, in Riolan, Anthopogr.,1. iv.—Cheselden, in 
e Phil. Trans.—Santorini, Obs. anat., c. iii. p. 63, 64.—Meckel, in Haller, 
ndriss, p. 386.—Caldani, Opuse. anat., p. 33 and 35: two cases.—Id., in Mem. 

{le soc. ilal., vol. xii. plate ii. p. 27.—Burns, Anatomy ofihe head and neck, 

inburgh, 1811, p. 359. 

$ Santorini, loc. cit. 

Petit, in the Medm. de Paris, 1756, p. 7, —SBemmerring, loc, cit. 

f Semmerring, loc. eit, Several cases. 

* Micheelis, Zoe. cit., p, 145.—Caldani, Zoc. cit. p,35.— Wenzel. 

‘rt Valsalva, in Morgagni, Ep. anat., xiil. p, 115. obs. iii. 

Btt Wenzel, oc. cit., p. 125. 

h' H Caldani, Opus. anat , p.37, tab.ii. fig. 4. The simple maceration in water, 
Kimmersion in sulphurie aeid and vinegar, gave no result; but thisis notthe 

se with nitric acid after the neurilemma was removed. Caldani lıas observed, 

ht times in this manner, that the external nervous fibres went directly to the 
» ofthe same side, andthe internal to that ofthe opposite side, that consequently 
se latter intercrossed, and that even the fusciculi visibly divided into sevaral 
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2d. Bythose pathological cases where one eye being destroyed 
and its nerve affected, the external fibres of the diseased nerveand 
of the healthy nerve remained each on their side before and behind } 
the decussation, while the internal fibres of the healthy eye passed 
through it to go to the opposite side, where they formed the internal 
fibres of the nerve of this side, and the internal fibres ofthe diseased 
nerye also passed to the healthy side, although less evidently, at 
least in some cases,* 

3d. By the cases, where after the disease of an eye and of its 
optic nerve, the decussation and the nerve of the same side behind 
it, were wasted.f { 

4th. By the cases of the loss of an eye with the affeetion of. only 
one optic nerve before the decussation and of the opposite nerve, or 
of both, behind this point. t This fact really seems to fayour the 
hypothesis ofa partial decussation, since different physiologists think ° 
it cannot be explained otherwise, and more so, because in many 
cases where the two nerves were wasted behind the deeussation, that 
of the healthy eye was found unusually large. $ 

When all these pathological facts are duly considered, we must 
admit that they do not prove positively either of the three opinions, 
inasmuch as the disseetion of the healthy parts has not demonstrated 
the fact ofthe decussation. In fact, they may be explained satisfac- 
torily by saying that the substance of the two nerves is so blended in 
the decussation, that these nerves do not partially or wholly cross, 
and still less are they placed one against the other, but they properly 
arise from this common substance formed by the union of the two 
optic bands (tractus optici), which opinion differs much from that ofa 
partial decussation. The differences of ihe pathological phenomena 
authorize the adoption of this hypothesis, as this alone explains them 
very well. We may then consider as accidental, that where the optie 
nerve is diseased to the decussation, the alteration is observed on the 
other side of this union, on the cord of the same side, on that of the 
opposite side, or on both at once. This intimate nnion of the two 
portions of the optic nerves between their origin and decussation, is. 
rendeied very pıobable by what we have remarked, and which had 
been seen before us by Morgagni, || Michzelis,! Bichat,** and 
Wenzel,ff that when the optic nerve had wasted and had been grey’ 


branches. Wenzel has once found in a subject whose sight was not affected, som 
grey substance in the centre of the decussation; the internal fibres of the twe 
nerves evidently passed through this substance to intercross (loc, cit., p, 118). 
* Wenzel, 113, 217. ö 
+ Walter, Ueber die Binsaugungunddie Durchkreuzung der Sehnerven, Ber 


794, p. 97. 
t Kokenmann, loc, cit.—This has been seen in most cases. 2 
$ Morgagni, Epist, anat., xviii. 40. —Michelis, loc, eit., pı 145.— Wenzel, p. 128 
| Epist.anat., xviii. 40. i 
q Loe.cit.p. 146. ; 
** Anat. descrint., vol. iii. p. 158. 
tr Loe.cit.p, fir 
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for-a long time either before or behind the decussation, the decussa- 

tion itself and the portion of the nerve before or behind it, was not 

in the least abnormal, and when the contrary occurred, the portion 
separated by the decussation from that first affected by the disease, 
was always altered much less than this latter. Tbis phenomenon 
certainly indicates a great difference and a marked distinction be- 
tween the posterior part of the nerve, including the decussation and 
‚the anterior portion, and the more, as when the portion situated be- 
\fore or behind the decussation is diseased, it usually presents the 
‘same kind of alteration in all its extent. : 

The differences between the pathological phenomena, mentioned 
by us above, depend perhaps on primitive differences of structure. 
"This conjecture seems much more probable, as the structure of the 
Inervous system, notwithstanding its great regularity, nevertheless 
ffrequently presents, when attentively considered, very great ano- 
imalies. Itis then possible, that as in other organs situated on the 
smedian line, the union is sometimes more, sometimes less intimate, 
ssometimes there is merely a juxta-position, and that there are a 
sseries of successive states, the first link of which is the case described 
bby Soemmerring, in Nethig, and the last, that mentioned by Vesa- 
Elius, although Haller rejects this hypothesis.* 

Finally, the texture of the optic nerve before or behind the decus- 
ation, according as the origin of the nerve or the eye are primi- 
tively affected, proves nothing in favour of either of these three 
Dpinions, since in some cases where the sense of vision was lost in 
oth eyes at the same time, one of the nerves was much thinner than 
he other behind the decussation.t 

Finally, according to our own observations, this partial decussa- 
on is very probable; some at least of the differences in the patho- 
gical phenomenon may then be easily explained, since, when the 
ner part of the optic nerve is affected, that of the opposite side, 
d when the outer part is diseased, that portion of the same nerve 
hind the decussation presents marks of disease, 
$ 1879. The two optic nerves separate on leaving the decussation, 
d pass through the optic foramina into the cavity of the orbits. 
ere they are situated between the recti muscles of the eye, curve 
d become convex outward. When near the eye they contract very 
uch, pass through the sclerotica and also the choroid membrane, 
d terminate in the organ, expanding in the retina. 
' They are first covered with neurilemma before the decussation. 
is membrane has there more firmness than in the other nerves, 
d penetrates within them, forming distinet sheaths. The optie 
rves differ from all others, not only because they reunite, but also 
cause they are intimately enveloped in all their course by a fibrous 
ath, which is continuous posteriorly with the periosteum of the 
bit and dura-mater, anteriorly with the sclerotica... 


* El. phys. book xvi. vol. v.p. 752, 
t Wenzel, p. 115, obs. ii. 
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XII. OLFACTORY NERVE, 

































$ 1880. The olfactory nerve, the first pair, the ethmoidal nerve 
(N. olfactorius, s. par primum, the caruncula of the ancients, who 
considered the optic nerves as the first cerebral pair), is situated on 
the lower face of the hemispheres of the cerebrum, ina groove which 
is there seen, but a few lines from their inner edge. It goes a little 
obliquely from without inward, so that the cords of the'two sides are 
separatecanteriorly only by the crisita galli process. In this course it 
adyances on the body of the sphenoid bone and the cribriform plate 
of the ethmoid bone, covered by the pia-mater, which extends like a 
bridge from one edge of the groove in which it is situated, to the 
other. This groove, however, is much deeper than the thickness of 
the nerve, and like all the other anfractuosities of the cerebrum, the 
pia-mater exactly covers its surface in all parts. 
The olfactory nerve arises by three medullary bands or roots, 
from the posterior and inner part of the anterior lobe of the cere- 
brum, where this latter unites to the posterior lobe. The external 
band is the narrowest and strongest. Convex posteriorly, concave 
anteriorly, its direction is from behind forward, from without inward, 
and from above downward in the fissure of Sylvius, at the union of 
the anterior lobe with the posterior, proceeds at first almost trans- 
versely, then descends nearly perpendicularly, and reunites with the 
internal root some distance from the posterior extremity of the lower 
face of the anterior lobe. ; 

The middle root, the shortest, and which it is generally more cor- ° 

rect to consider only as the internal portion of the external root, 
arises from the centre of the anterior perforated plate, or even directly 
from tbis plate by some fibres, of which the internal are concave in- 
ward, and the external are straight. After proceeding from one to 
two lines, it unites to the external root and gives rise to a common 
trunk a line and a half large and very broad, the direction of which 
is oblique from behind forward and from without inward. 

The internal root is from one to four lines long. It comes from 
the internal posterior extremity of the lower face of the anterior 
lobe, proceeds obliquely from above downward, from behind for- 
ward, and from within outward, and anastomoses with the common 
trunk of the others, $ 

Allthese roots are so imbedded in the grey substance that we per- 
ceive only their internal faces, and we cannot demonstrate them in 
every part without separating them by art. 

Very probably all the grey substance in which they are imbedded 
should be regarded as a purtion of the cerebrum, which is connected 
with the origin’of the olfactory nerve. This portion is oblung. Itis 
continuous outward with the union of the anterior and posterior lobes, 
backward with the anterior perforated or cribriform plate, forward at 
its ontside and inside with {wo circumvolutions which bound the fis- 
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sureofthe olfactory nerve. Itisloose atits centre and forms the pos- 
terior wall of this fissure within which it projects. Ä 

The nerve enlarges much from behind forward, so that its anterior 

extremity is two or three times thicker than its origin. 

Itis prismatic, the base looks downward, the two lateral faces are 
\turned inward and outward, and the upper angle is the most acute. 

In its whole extent it is very evidently formed of grey and of white 
‘substance disposed in longitudinal fibres, which proceed at the side of 
(each other and interlace together.. Its anterior and enlarged extre- 
}mity, called the bulb of the olfactory nerve (bulbus n. olfactorü), is that 
part where, proportionally speaking, we find the most of grey sub- 
sstance. 

In all the rest of the course of the nerve this substance is particu- 
arly abundant in the inner side. On the outside it is seen near the 
llower face. 

The lower face of the bulb is the only part of the olfactory nerve 
wwhence filaments arise. These filaments, each of which is surrounded 
by a small prolongation of the dura-mater, pass through the openings 

£the cribriform plate of the ethmoid bone, thus enter in the nasal 
Kossa, andare mostly distributed in the mucousmembrane which lines 
the septum and the turbinated bones. They are distingushed into 
unternal, middle, and external. We shallmention themannerin which 
aey are distributed when describing the organ of smell. * 











CHAPTER Ill. 


GANGLIONNARY NERVE. 





$ 188]. The ganglionnary nerve, the nervous system of Ihe gan- 
lions, the great sympathetic nerve, the intercostal, the trisplanchnie 
serve (N. gangliosus, s. N. sympatheticus magnus, s. intercostalis 
arimus, 8. verlebralis, Lieutaud, s. trisplanchnicus, Ss. systema vit@ 
lomatic@ veyetative, Bichat, Gall),t difiers so remarkably from all 





%* The olfactory nerve has been considered as the conductor of the sensations 
cedbyodours. Magendie, however, refers this function to thefifth pair, which 
nds so manydifferent twigsinto thenose, Herests his opinion on the fact, that 
‚e destructiön ofthe olfactory nerves, and even of the anterior cerebral nerves, is 
t attended with the loss of smell, which, however, is always the case when the 
o neryesof the fifth pairare divided 62 nerf olfactif est-il Porgane de !’odorat? 
\ the Journ, dephys. erperim., vol. iv.p. 69). Ifthis opinion be confirmed, the 
moid nerve does not differ iu this respect from tlıe hypoglossul. HN 
*+ Consult. Ist. On this nerye in general: C. Bergen, De nervo intercostali, 
fort, 1731.—A, F. Walter, Programma quo paris intercoslalis et vazri corporis 
mani nervorum et ab utroque latere ejusobviorum anatomenexhibet, Leipsic, 733, 
-—J. F. Huber, Denervo intercostali, denervo octavi et noniparis degueacces. 
io, Cassel, 1744.—C. C. Schmidel, De nervo intereostali, Erlangen, 1754.—M. 
rardi, Denervointercostali, Florence, 1791.—A.Portal, Description du nerfinter- 
tal dans P homme; in the Mem. de P Institut, vol. iv. Paris, an. xi, p- 151, 209, 
vVoL. II, R 
k) ‘. 
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the other nerves and is so opposed to the rest of the nervous system in 
several respects that it would be more proper not to place it in the 
same class with ihe encephalon, the spinal marrow and their nerves, 
but to consider it as a different but subordinate system. 

$ 1882. Thesystem is formed of numerous ganglions, varying in 
number and size not only in both sides of the same subject but also in 
different individuals, and of nervous twigs, some of which unite these 
ganglionsin several different ways, while others are given offtoenter 
the organs. It exists uninterruptedly on the two sides and the ante- 
rior face ofthe vertebral column, along the neck, chest, and abdomen, 
so that its two halves frequently anastomose on the median line; 
it extends from the base of the skull to the lower extremity of the 
trunk, and.is distributed in the organs of vegetative life. 

The ganglions of this nervoussystem dividein respect to their situa- 
tion and mode of distribution into two classes which comprise, the first 
the internal or. central ganylions, the second the limiting ganglions. 

The central ganglionsare principallysituatedintheabdomen, around 
and above the trunks of the large vessels near the principal organs, 7 
those which appear most independent in their functions. Severaladja- ” 
cent ganglions are united to each other by larger or shorter filaments, 
and thus form a plexus whence arıse some nerves which go 
to the organs, also some filaments which anastomose with other 
similar plexuses. The limiting ganglions are situated on the two 
sides of the vertebral column in succession. They are fewer in the 
neck than the chest and Abdomen, and are generally found in the’ 
two latter sections ofthe trunk between each two vertebre. They? 
are situated behind the serous membranes of the thoracic and abdomi-" 
nal cavities, and anastomose by some longitudinal cords with each? 
other and with the central ganglions by some oblong or transverse 
fibres, and with most of the nerves of the centre of the nervous system, 


inthe Anal. med., vol. iv.—Bock, Ueber das Gangliensysiem ; in Abhandlung ube e 
das fünfte Nervenpaar, Meissen, 1817-—E. H, Weber, Analomia comparala neros 
sympathetici, Leipsic, 1817.—J. F. Lobstein, Denervi sympalhetichhumanifab 
usu el morbis, Paris, 1823.—2d. On its origin : D. Iwanhoff, De origine nervorum 
intercostalium, Strasburg, 1780.—J, Munniks, Odservatio qua ad illustrandam 
artem medicam, ostenditur origo nervi intercoslalis, ejusque commercium cum all 
nervis, ab ejus origine usque ad exitum e calvaria, cum autopsia, tum ebservali 
medicis confirmala; in his Observe.var., Groningen, 1805. no, 11.—3d, On some .ofits 
parts: C. T. Ludwig, Deplewibus nervorum abdominalium alque nervo intercostall 
duplici observationesnonnull, Leipsic, 1772. —H. A. Wrisberg, Obs. anat.de neruis 
viscerum abdominalium partie. I; de ganglio hr semilunari Be 1780 
G. Walter, Tabulenervorum thoracisetabdominis, Berlin, 1783.—H. A. Wrisbe 
Denervisvisc. abdom., part ii.,de nervissystemalis caliaci. Sectio I; de nervisg 
Zrieis, qu@ est observationum de BIER BIERTaNE semilunari continuatio ; in Ü 
Sylloge comment., 1800, p. 551, 570.—H.A. Wrisberg, Obs. anat. neurolog, de " 
viscer. abdom., part iii., de nervissystemaliscaliavi II; denervis hepaticis el sp 
nicis, qua est observationum de ganglio plexuque semilunari contfinuatio II, 
tingen, 1808.—4th. On its functions. Breussais, Reflewions sur les fonetions du sy8 
teme nerveuz en general, sur celles du grand sympalhique en N 
quelques autres points de physiologie; in the Journ. univ. des sc, med., vol, x. 
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particularly with the anterior and posterior branches of all the spinal 
nerves, by intermediate filaments. 
Such is the most general view of the ganglionnary nerve which can 
be presented. The chain ofthe limiting ganglions and of the nervous 
‚ cords which unite them have been generally and until lately consi- 
ı dered as its trunk and its upper extremity as it origin, admitting that 
‚ prolongations proceed outward from these two points to the nervous, 
‚ system of animal life, inward to the thoracie and abdominal viscera. 
\ But now it is admitted to be more proper to describe first its most 
‚internal part, and to conclude with the history of the ganglions 
4 which connect it with the nervous system of animal life, and the fila- 
ı ments which establish the communication. 


I. CENTRAL PORTION. 


$ 1883. The centre of the ganglionnary nerve is formed of several 
gganglionnary plexuses situated in the cavity of the abdomen, and of 
üthe nerves which proceed from them to the organs, and the limiting 
gganglions. These plexuses considered from above downward are as 
Mi follow: . 

$ 1884. The solar plexus, the semilunar ganylion, the suprarenal 
oganglion and median plexus, (P. solaris, Willis, s. @., s. P. semi-lu- 
wnaris, abdominalis, transversus, communis, cerebrum abdominale) de- 
sserves to’be first studied, since from its size, the constancy of its gan- 
gglions whence all the abdominal plexuses emanate, and its direct 
ceonnection with several ofthe limiting ganglions, itisthe real centre 
of the nerve. 
Itis situated before the abdominalaorta, behind the peritoneum, 'be- 
itween the tworenalcapsules, and it surrounds the trunk of tbe caliac 























eTy. 
The ganglions which unite to form it vary in number and size. 
"We however always find at least two ganglions, a right and a left, 
which when many exist are always tbe largest. 'I’hey are almost 
emicircular, generally more than an inch long, about halfan inch 
road inseveral parts particularly in the centre, and several lines thick 
rom before backward, Their convex edge is turned outward, their 
concave edge inward. 
The right is generally much larger than the left, broader in propor- 
tion to its length, angular and rhomboidal. Itis situated between 
he ascending vena-cava and the right pillar of the diaphragm and 
the right renal artery and the upper extremity ofthe right renal cap- 
ule. e 
The left, smaller, is proportionally larger and more semicireular; it 
s situated between the left pillar of the diapbragm, the pancreas, the 
lenic artery, and the left renal capsule. 
Both are united by numerous neryous filaments which proceed trans- 
ersely from the internal edge and the two extremities of one to the 
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corresponding points of the other. Al] or most of these filaments ra- 
mify more or less in their course and frequently anastomose. 

‚We usually observe between the two principal ganglions, partieu- 
larly between their lower extremities in the space between the celiac 

; and superior mesenteric arteries, two or three which are smaller : these 
anastomose with each other and with the two large ones by interme- 

, diate filaments, and apparently belong sometimes to the right and 
sometimes to the left ganglion. 

Sometimes the principal ganglions instead of being thicker and 
broader at their centre as is usual, are very narrow there, while they 
enlarge at their extremities. This arrangement is the first step to- 
wards a rare anomaly, where they divide from above downward in a 
variable number of enlargements which communicate by nervous 
filaments. The middle enlargements thus formed are generally the 
largest; but sometimes although more rarely ihey are smaller than 
the superior and inferior, which renders the arrangement of the nerve 
still more abnormal. ' ; 

The ganglions in the first case are nearer each other than in this 
latter; inthelatter case they are sometimes united in severalnervous 
filaments interwoven like a plexus. Sometimes from three to eleven 
small subordinate ganglions form on the outside above and below one 
or both of the principal ganglions; from these arise filaments wbich 
go to the adjacent plexuses, and also those which assist to form the 
great splanchnic nerve. The principal ganglion of the same side is 
more or less enlarged, so that this formation leads still more directly 
to that where it is entirely divided into a considerable number of 
smaller ganglions which are nearly equal in size, E 

Of all these forms those where the central portion is most concen- 
trated is evidently superior to the others : they present a very remark- 
able repetition of the development of the centre of the nervous system 
of animal life both in the foetus and in the whole series of animals. 

The whole solar plexus is considerably large and extends longitu- 
dinally from the upper edge of the celiac artery to below the renal 
arteries, and it is from one to two inches broad. R 

It generally divides like the celiac artery into three principal parts. 

Some nervous filaments proceed directly from its middle and upper 
part ; they unite to other filaments of the left pneumo-gastric nerve, 
give rise to the superior coronary plexus of the siomach, stomo-gas- 
trique, Ch. (P. coronarius, s. ventriculi superior s. minor), which‘ 
accompanies the superiorcoronary artery along the small curve ofthe 
stomach, extends to the left orifice of this viscus and anastomoses par 
ticularly on the posterior face ofthe stomach withthe inferior coronary 
and the left hepatic plexus, with which it communicates by twigs. i 

The second and largest of these plexuses is termed the hepatie 
plexus (P. hepaticus). It descends from left to right. One portioi 
attends the right inferior coronary artery along the great curve ofthe 
stomach, where it is distributed and is termed the inferior coronary 
pleuus (P. coronarius stomachicus inferior): the other is larger and 
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jjoins the hepatic vesssels with which it goes to the liver. It first at- 
itends the hepaticartery, but nearthe sinus ofthe vena-porta it divides 
into aright and a left hepatic plerus. The first is larger than the 
other, and is formed of from six to eight filaments. It enters into the 
seight lobe ofthe liver and the left goes to its left lobe. Both anasto- 
mose with some filaments ofthe right pneumo-gastrie nerve and also 
vormat intervals small prominences in the substance ofthe liver. Be- 
"ore entering this gland they send some filaments to the pylorus, and 
&lso to the duodenal and pancreatic arteries. 
Independent of these plexuses a smaller one is sometimes detached 
som the right semilunar ganglion, the filaments of which proceed 
rom behind forward and from below upward in the small lobe of the 
ver. 
The splenic plexus (P. splenicus) arises from the righ# lower part of 
hnesolar plexus and the left semilunar ganglion, the branches of which 
'scompanying those of the splenic artery which they surround pass 
12 the pancreas, send some filaments to this gland, and also to the 
rge cul-de-sac of the stomach, where they form the small inferior 
of the stomach (P. ventriculi inferior et minor), and then enter 
Auto the substance of the spleen with the branches of the splenic ar- 
Try. 
Some branchesarise from the lower part of the semilunar ganglions 
the solar, the hepatic and splenic plexuses, and unite to form the su- 
rrior mesenteric plexus (P. mesentericus superior). This plexus ac- 
ümpanies the trunk and branches of the superior mesenteric artery: 
ffilaments are distributed principallytothe small and large intestine,* 
@d some enter the pancreas. 
IThe upper part of the semilunar ganglions send off on each side 
sr or five considerable branches whichare enlarged by some filaments 
m the superior mesenteric plexus, descend towards the renal arte- 
s, and interlacing by five or six subordinate ganglions form the renal 
(s (P. renalis) on each side, which give numerous ramifications to 
 renal capsules and to the kidneys. 
IUhis plexus communicates upward and outward with the inferior 
racie and the superior lumbar ganglions by twigs, of which the 
or unite in larger branches which go separately to the limiting 
'aglions and the nervous cords by which these latter are united, 
Ühe same plexus is continuous below with the spermatic plexus (P, 
rmaticus), which descends along the spermatic vessels, anastomoses 
ih the superior and inferior mesenteric plexuses, gives some fila- 
ats to the ureter, and exteuds in man to the testicle, in the female 
she ovary, 
ome branches arise below from the superior mesenterie plexus 
ends before the abdominalaorta, and enter the inferior mesenteric 
heft colic plexus (P. mesentericus, s. mesaraicus inferior, s. medius, 
ussens). This latter, which is smaller than the upper, embraces 
‚inferior mesenteric artery. It contains but a few small ganglions 
er this artery. 
» 
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On entering the pelyis it divides into two paiss, one the proper infe- 
rior mesenteric plerus attends the branches and twigs of the inferior 
mesenteric artery, and anastomoses with the lumbar ganglion and 
sometimes also with the anterior branches of some lumbar nerves. 

'['he other has a direction outward and downward, is termed the 
hypogastric plexus (P. hypogastricus, s. mesentericus inferior, s. ter- 
tius, 8. posterior), anastomoses with the lumbar and sacral portions of 
the terminal cordof the ganglionnary nervelike thesacral nerves, and 
attending the hypogastric vessels is distributed to the rectum and the 
bladder, and in the male to the prostrate gland and vesiculeseminales, 
in the female to the uterus and vagina. It also emerges from the 
pelvis with the external branches of the hypogastrie artery. 2 


a Ian 


lI# LIMITING CORD AND ITS BRANCHES. 


$ 1885. We have already mentioned generally the arrangement of 
the limiting cord which is situated on the two sides of the vertebral ” 
column and the skull. We describe it from above downward, and ° 
commence by the superior cervical ganglion which exists constantly. 


A. SUPERIOR CERVICAL GANGLION. 


$ 1886. The superior cervical, the olivary or fusiform ganglion (G. 
cervicale supremum, 8. olivare, s. fusiforme), one of the largest of those‘ 
of the ganglionnary nerve, is situated-above and behind the angle of 
the lower jaw, behind the internal carotid artery before the transverse 
processes of the second and third ceryical vertebre and the rectus ca 
pitis major anticus muscle, on the inside of the pneumo-gastrie and 
hypoglossal nerves. It is surrounded by a cellular sheath which en- 
velops also the trunk of the pneumo-gastric nerve. 4 

Its form and size vary much. It is almost always oblong, thinner 
below than above, terminates however also in a point at its upper and 
fusiform extremity. Sometimes it tends to divide into several gan: 
glions situated suecessively from above downward. The first degre 
of this anomaly is a contraction in its centre. Next comes the 
formation of an upper orlower appendage; we then observe contra 

tions in two or three points.* Its does not constantly extend ei 
tirely to the carotid canal. Below it usually descends to the third 
"sometimes however to thesixth cervical vertebra. Generally it is@ 
inch and half long and its greatest breadth is three lines : its lengt 
however yaries from some lines to four inches, but its breadth am 
thickness are always inversely as its length. 2 

It sends off numerous branches upward, outward, inward, forwat 
and downward. 


* Lobstein has figured (tab. v, fig, 3) a superior cervical ganglion which he ha 
found double. ; 
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I. UPPER BRANCHES, 


1. The superior braneh is sometimes, although very rarely, double, 
leaves the upper extremity of the ganglion, enters into the carotid 
canal, and establishes a communication between the ganglionnary 
nerve and the portion of the nervous system of animal life contained 
in the skull. It is situated behind the internal carotid artery, towards 
the lower curve of which it usually divides into two nearly equal 
branches, which separate at an acute angle, and ascend in the canal 
before the carotid artery, one being more external than the other. 
Opinions vary both in regard to their mode of anastomosis and the 
‘number ofthe portions of the nervous system contained within the 
ıskull, with which the ganglionnary nerve communicates by these 
‚filaments; these differences in opinion depend partly on the diffi- 
‘eulty of dissecting such delicate parts, partly on the yarieties in their 
( arrangement. 

The most ancient opinion was that the ganglionnary nerve anasto- 
ımosed only with the fifth pair. * 

At a later period it was asserted to anastomose only with the ex- 

tternal motor nerve.f 

Then it was admitted to be connected with both.f 

Anatomists yary also as to the point where the ganglionnary nerve 

“communicates with the two encephalic nerves; the differences in 
copinions are but slight and trivial in regard to the external motor 
inerve; buttheyare great in regard tothe fifth pair, for it anastomoses 
saccording to some with the trunk of this nerve,$ according to others 
“with one|| or more or even with all of its branches. Some think 
üthey communicate directly,** others indirectly and by ganglions:tf 
Öthe descriptions also of the anastomosis with the sixth pair varyın this 
last respect. 

$ 1887. The il canal be con always anastomoses with the sixth 


















jpair in the carotid canal byga considerable branch coming from the 
ssuperior cervical ganglion, which ascends along the internal carotid 
sartery, first on the outside and then on its anterior face. 


* Galen, De nervorum origine ; in Op. omn,, Venice, vol. ii. p. 54.— The Ara- 
Fbians and the first Italian anatomists have adopted his opinion, Rau and Valsalya 
Iwassert Buster ee sometimes observed this arrangement since. (Morgagni, 

'p- an.,xvi. p. r 
+ Euatspbius, ab. xvili. fig. 2.—Morgagni, Adv, anat., vol. vi. p» 30.—Santo- 
rini, Obs. anat.,c. iii. p. 67, 
+ Meckel. 
& Schmidel, Munniks, Bock. 

Most authors, 

Laumonier. 
*# Most authors wlıo have written on this subject and on neurology in general. 
tt Petit, loc, eit.—Schmidel, /oe. eit.—Laumonier, in Baeher, Journ. de med., 
ol. xciii. March, 1793, p. 259.—Munniks, Obs, var, —Cloquet, Zr. d’anat,, vol. ii, 
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This brauch generally unites to the externalmotor nerve by a single 
twig which meets it, and is detached at an acute angle from the ex- 
ternal and inferior part of the sixth pair during its passage through 
the cavernous sinus. 

This twig is not unfrequently double, and sometimes the recurrent 
filament of the external motor nerve bifurcates soon after arising. 

Sometimes also the anastomosing branch ofthe ganglionnary nerve 
within the sixth pair is double, in which case one proceeds on the 
outside the other on the inside of the internal carotid artery. 

We frequently, andeven perhaps always, find at the upper part of 
the carotid canal or in the eavernous sinus, instead of a direct anas- 
tomosis, a ganglion situated on the outside of the internal carotid 
artery called the cavernous ganglion (G. cavernosum). Three or more 
filaments proceed from the summit of this ganglion to the nerve of 
the sixth pair.* 

The anastomosis with the trifacial nerve is always by a filament 
which goes to the recurrent twig of the second brauch of the fifth pair 
or the vidian nerve. This filament is distributed partly in the carotid 
artery, partly also emerges from the carotid canal, passes through the 
dura-mater, and enters the pterygoid canal where it unites with the 
recurrent twig. . 

Thus the branch ‚from the upper extremity of the upper cervical 
ganglion usually divides into these two filaments, one of which goes 
to the external motor, the other to the trifacial nerve. 

This bifurcation generally takes place within the carotid canal, 
seldom below and never above it. 3 

Sometimes but rarely also the upper extremity of the superior cer- 
vical ganglion gives origin to two superior branches, which go one to 
the external motor, the other to the vidian nerve. 

When this arrangement exists the two anastomotic filaments and 
the vidian nerve communicate with the external motor nerve. Some- 
times also this triple anastomosis does not exist. 

An analogous case is where either thegnastomosing filament which 
goes to the external motor nerve or that ich proceeds to the trifacial 
or both divide into several filaments, all of which unite in a common 
trunk to go to the superior cervical ganglion. 4 

$ 1888. This is the only anastomiosis admitted by most authors 
between the ganglionnary and thetrifacial nerves. In fact it is often 
the only one which can be demonstrated. Butthe great sympathetie 
nerve also unites by its upper extremity in another manner, at least 
sometimes, with the trifacial nerve. u 

Many anatomists, and Portal among others, positively reject this 
other anastomosis; but many observations favour its existence. q 

In fact, accordingto Schmideland Munniks, several filaments come 
from the ganglionnary plexus of the fifth pair, and go to the carotid 


* Laumonier, loc. cit.—Munniks, loc. cit, 
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ceanal, where they unite with other filainents of the external motor 
ınerve and form a ganglion, 

Others, however, whose opinions are like the preceding, assert that, 

Ibeside those filaments mentioned, or even if they do not exist, we find: 
sa smaller twig coming from the first branch of the fifth pair; and this 
wunites sooner or later eiiher with the anastomosing filament of the 
ssixth pair, as Petit,* Schmidel,f and Coopmanns# assert, or with the 
zavernous ganglion.‘ 
Laumonier, on the contrary, has found coming from the cavernous 
szanglion, the two filaments which anastomose with the sixth pairand 
Ühe vidian nerve, and alsoathird which went to the second branch of 
she fifth pair, and a fourth to the fourth branch of this same pair.|| 
Bock “ asserts that ten filaments go to the anterior extremity of the 
unk of the fifth pair, particularly towards the portion which corre- 
jponds to the first branch. 

All these assertions, however, agree in this, that beside the fila- 
ent which anastomoses with the vidian nerve, one or more anasto- 
1n0ses exist nearer the origin of the fifth pair with one or several of its 
haree principal branches, or with its trunk: these anastomoses take 
llace by a ganglion, and from this arises the filament of communica- 
on with the superior cervical ganglion.** 

We also sometimes find a more indirect anastomosis between the 
poper extremity of the ganglionnary nerve and the third pair of cere. 
kral nerves, the latter anastomosing with the sixth and fifth in the 
ace where they give filaments, which communicate with the great 
Impathetic nerve.tf 

JAccording to Fontanaff and Ribes, $$ whose correctness we have 
ürtially attested, the ganglionnary nerve penetrates still farther up- 
ard and forward, for it sends some filaments from the carotid canal to 
'e pituitary gland,|||] or to the infundibulum, J and alsoa fasciculus 
ich accompanies the ophthalmic artery, forms a plexus around the 
ferent branches of this vessel, not excepting the central artery of the 
tina, and anastamoses by a filament with the lenticular ganglion, 


































* Lobstein does not adınit äll these anastomoses ; he has seen some transparent 

‘ gelatinous filaments which united the ramifications of the great sympathetic 

ve with the common motor and other nerves; but by examining them with the 

Prroseope, he has not found in them the characters of neryous organs. He regards 
n as cellular tissue extended in filaments. 

} Munniks, /oe. cit,, p. 25. 

: In Girardi, loc. cit.,p.25. As Carus (Anatomie und Physiologie des Nerven- 

‚pP. 185) has also observed ih several reptiles. 

} Ribes, Rech. anat. et give quelques parties de il; inthe Medm, delasoe, 

„ d’emul., vol. vii. p. 97. 

! Fontana, Zoe. cit,, P,56, 57; 

] Cloquet, loc, cit, 
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consequently with the first principal branch of the fifth, and with the 
third pair.* And likewise as there exists also between the lenticu- 
lar ganglion, the cavernous sinus, and all the ganglionnary system, a 
constant relation, t similar to that between the two ganglions, we 
consider this small filament with the ciliary nerves which come from 
it, as making part of the great sympathetic nerye, which supposition 
seems to us very probable, 


II, EXTERNAL BRANCHES. 


The external branches are from one to four in number, pass above 
the rectus capitis major anticus muscle, to go and meet the first and 
second cervical nerve. When there is only one it is larger, and soon 
divides into as many branches as generally exist, comes sometimes 
from the upper, and sometimes from the centre of the superior cervical 
ganglion. Theupper two arise from the upper extremity ofthis same 
ganglion, directly at the side of each other, and anastomose with the 
anastomotic plexus of the firstand second cervical nerves. Thethird 
communicates with that of the third and fourth cervical pair. The 
fourth which arises more frequently from the twig of communication 
between the first and second cervical ganglions, anastomoses on one 
side by several filaments with the anastomotic plexus of the third and 
fourth cervical nerves, and is distributed in the rectus capitis major 
anticus and the scalenus anticus muscle. 


III, INTERNAL BRANCHES, 


The internal branches are much smaller and less constant in respec£? 
to number, and are distributed to the longus colli, the rectus capitis 
major anticus muscle, the pharynx and the laryıx. 


IV. ANTERIOR BRANCHES, 


The anterior branches are the largest and most numerous. They 
are distinguished by their reddish tint and their softness, and hence 
are termed softnerves (N. molles). The superior are shorter than the 
others, proceed from below upward, and anastomose with the hypo= 
glossal, the pneumo-gastric, and the facial nerves, just after they 
emerge from the skull. The middle and inferior are larger, go forward 
and downward, envelop the primitive carotid arteries to their origin 
anastomose in this course with some branches of the pneumo-gastrit 
nerve, and surround also, together with the facialand pneumo-gastnit 
nerves, the branches of the external and internal carotid arteries, ® 
the carotid canal. The latter not unfrequently come from a distinet 
sınall ganglion. F 


* Ribes.—Cloquet.—Bock, 
+ Ribes.—Cloquet,—Bock. 
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The largest auterior branch is the superior or superfieial cardiac 
imerve (N. cardiacus superior, s. superfieialis), which arises by from 
Kfour to six filaments from the internal anterior part ofthe cervicalgan- 
gglion, sometimes also partially or wholly from the upper extremity 
wf the cord which joins this ganglion to the following. "The minute 
nerve formed by the union of these filaments, descends on the outside 
‘of the primitive carotid artery, covered by the cord of.communication 
of the great sympathetic nerve, gives off at about its centre some fila- 
Suments which surround the inferior thyroid artery, anastomoses with 

sone or two twigs of the pneumo-gastric nerve, communicates also with 
\Ühe descending branch of the hypoglossal nerye, gives ramifications to 
\khe pharynx, tlıe esophagus, the sterno-hyoideus and sterno-thyroideus 
snuscles, and usually terminates partly by anastomosing with some 

amuscules of the recurrent branch of the pneumo-gastrie nerve, and 
wartly sends retrograde filaments to the thyroid gland. It more rarely 
Wlescends to the arch of the aorta, where it unites to the middle car- 
iac nerve; but it never extends to the heart, so that it does not 
(deserve the term applied to it. 
That of the left side commonly extends farther than that of the 
. iight. 


V. INFERIOR BRANCH. 


The inferior branch establishes the communication between the su- 
»riorand the middle, orthe inferior cervical ganglion, and is generally 
oonsidered as the continuation ofthetrunk. It varies in size and firm- 
235, Itisgenerallythinnestin itscentre, and is alwayslargerthan the 
ih perior cardiac nerve which is situated before and on the inside oft. 
‚ constantly arises from the lower extremity of the superior cervical 
anglion, with which it is less directly continuous, the larger itis and 
se smaller the ganglion. Its length depends on that of the superior 
anglion, and’ on the presence or absence of the middle»one. It 
ways exists, It is situated before the rectus capitis major anticus 
ıd the longus eolli muscles, near the inner edge of this latter, first 
hind the internal carotid artery, then behind the primitive carotid, 
tween the internal jugular vein and the pneumo-gastric nerve. _ 
!It is most generally single. Very rarely it is divided at its lower 
Art into two twigs, which embrace the inferior thyroid artery, and 
„ich usually enter, one the middle cervical ganglion, the other the 
ferior cervical ganglion. ? 

"This brauch anastomoses by some external filaments with the ac- 
sory and several cervical nerves, more frequently with the superior 
ın the inferior, sometimes even with the eighth, These differences 
‘d those in the length of the cord, depend on those in the size of the 
perior ceryical ganglion, and also on the presence or absence of the 
“idle ganglion, ‘The anastomosing branches generally unite in 
1e larger branches before coming to the trunk of the ganglioanary 
ve. 
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From this branch arise some filaments which contribute to form the 
superticial cardiac nerves. It gives some also which unite to others 
coming from the superior cervical ganglion, sometimes arise only from 
the superficial cardiac nerves, and go almost transversely inward, and 
are distributed, the superior particularly, in the constrietor muscles of 
the pharynx, the inferior in the thyroid gland, the muscles, and the 
mucous membrane of the larynx. These filaments frequently anas- 
tomose with each other or with some ramifications of the pneumo- 
gastric and glosso-pharyngeal nerve. 


B. MIDDLE CERVICAL GANGLION. 


$ 1889. "The middle cervical or thyroid ganglion (G. cervicale me-" 
dium. s. ihyroideum) is situated at the origin of the inferior thyroid ” 
artery, between the fifth and sixth, or between the sixth and seventh 
eervical vertebr&, directly before the longus colli muscle, behind the ° 
primitive carotid artery and the pneumo-gastric nerve. It is not so ° 
constant as the superior; it however exists more frequently than itis 
absent, and in the proportion of 3: 1, judging from our dissections; it 
is sometimes extremely small, and sometimes deficient. It is never % 
oblong, but always broad and slightly flat. When deficient, we some- 
times, but not always, find in its place two inferior cervical ganglions, 
in which case consequently, it is only situated lower than usual. © 
Sometimes, but much more rarely, it is double, thatis, itisdivided into 
{wo small ganglions, a superior and an inferior, the former of which is 
then situated higher than the common single ganglion. . 
Its branches go upward, outward, inward, forward, and down- 
ward. 3 
The superior unites it to the superior cervical ganglion, which we 
have already described. 4 
The external are sometimes reduced in number to one, anastomose 
with oneor more ofthe inferior cervical pairs, especially from the fourth 
to the sixth. 
The internal accompany the inferior thyroid artery, on which they 
give rise to the tiuyroid plexus (Pl. thyroideus), extend to the thyroid 
gland, and go to join and enlarge the recurrent laryngeal nerve. 
The anterior form the middle or deep cardiac nerve, the great car“ 
diac nerve (N. cardiacus medius, s. magnus, s. profundus), which E 
the largest. Five or six filaments unite near the ganglion, first iniO 
two or three fasciculi, then in a trunk which descends obliquely from 
without inward, first along the primitive carotid artery, then before th@ 
subclavian, anastomoses in its course by several filaments with the 
trunk of the pneumo-gastric nerve, and with its recurrent branch, 
and unites with the inferior cardiac nerve to form the cardiac plexus 
The middle cardiac nerve differs on the right and left sides. 
That of the right side, after passing before the subelavian arten 
descends along the trunk of the innominata, unites at its bifarcatio 
by asmall ganglion with one or two twigs ofthe pneumo-gastric nerVe 
1 
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and then passes between the arch of the aorta and the bifurcation of 
the trachea. 

That ofthe left side arises by several filaments from the middle cervi- 
‚ eal ganglion, and from the inferior ganglion by one or two filaments 
‘ which are larger than the preceding. ’The two ganglions then unite 
‘in this place, while on the right side they remain separate. The two 
ı roots unite some distance from the origin of the subelavian artery. 
" The trunk passes behind the arch of the aorta, there unites to some 
!filaments of the pneumo-gastric nerve, and anastomoses with that of 
tthe right side, and likewise with the two inferior cardiac nerves, to 
Iform the cardiac plexus. 

The inferior branches are very'minute, shorter than the rest, and 
ffive or six in number. They descend on the right side before and 
behind the subclavian artery, on the left side before and behind the 
trunk of the aorta, and anastomose with the superior ascending 
Übranches of the inferior cervical ganglion. 

Sometimes the anterior ofthese branches are deficient, and the pos- 
&terior also are united in a short common trunk, which establishes a 
direct connection beiween the two cervical ganglions. 


C. INFERIOR CERVICAL GANGLION. 


$ 1890. The inferior cervical ganglion (G. cervicale inferius) is 
much more constant than the central, and is generally flat, rarely 
ounded and oblong, often very irregular, and sometimes double. It 
is situated before the transverse process of the seventh cervical 
ertebra and the neck of the first rib, but sometimes descends to the 
econd rib. 
. Its superior branches anastomose with the inferior of the middle 
anglion. One which is rather large, enters the vertebral canal, 
here it entwines around the vertebral artery, sends some filaments 
0 the intertransversarii muscles, and terminates at the third or 
econd cervical vertebra. 
Sometimes this branch arises only from the filaments which anas- 
mose with the brachial plexus. 
The external are smaller, but numerous, surround the subelavian 
tery, and give ramifications to the muscles ofthe neck, and anas- 
ose with the two or three inferior cervical nerves, and also with 
ae first dorsal, sometimes even but more rarely with the second tho-_ 
eie pair, when the inferior cervical ganglion is much developed. 
' The internal terminate principally in the longus colli muscle and 
e pulmonary plexus. 
' The anterior form the inferior cardiac nerve (N. cardiacus inferior, 
"tertius, 8, parvus), which generally existsonly on theright side, while 
Y the left it is only indicated by the inferior root of the great cardiac 
rve. These branches frequently interlace before uniting in a single 
nk. The latter descends first behind the subelavian artery, then 
fore the innominata and the arch ofthe aorta, anastomoses often 
{vot, II, 8 
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with the pneumogastric nerve, gives some filaments to the vessels 
situated near its course, and goes to the left between the aorta and. 
the pulmonary artery, and terminates in the anterior cardiac plexus, 


CARDIAC PLEXUS, 


$ 1891. The cardiac plexus (Pl. cardiacus) is formed principally 
by the middle cardiac nerve. It is situated between the arch ofthe 
aorta and the bifurcation of thetrachea. ‚It extends from the division 
of the pulmonary artery to ihe origin of the innominata. 

Its anterior filaments go principally to the anterior wall of the 
aorta, and the porterior to the pulmonary plexus. The inferior are 
more numerous, and go almost exclusively to the heart, where they 
form the two coronary plexuses (Pl. coronarii), in which also terminate 
some filaments of the inferior, and more generally of the superior 
cardiac nerve. 

The posterior coronary plexus is much larger than the anterior; it 
goesto the base ofthe heart, descending on the left pulmonary artery. 
It is distributed to the lower and posterior part of the left ventricle, 
‚along the posterior coronary artery and its branches. 

The anterior follows the course ofthe left inferior cardiac nerve, in 
its whole extent, passes between the aorta and the pulmonary artery, 
and after anastomosing atits upper part with the posterior, attends 
the anterior coronary artery and its ramifications, on the upper face 
of the heart and the right auricle, where it frequently anastomoses 
with the posterior, along the posterior edge of the organ. Some 
smaller twigs of this plexus proceed on fhe left pulmonary artery, and 
go to the pulmonary plexus of the left side. = 

The two plexuses frequently anastomose with some branches of 
the pneumo-gastric nerve. 

They are, however, mostly formed by the ganglionnary nerve, 

After leaving the lower part of the neck, the ganglions of the great 
sympathetic nerve are more numerous. 


D. THORACIC GANGLIONS. 


$ 1892. We find in the chest between the transverse processes of 
each two vertebre, and on each side, a ganglion called the thoracie 
(Gl. thoracicum). These ganglions are generally slightly rounded, 
elongated, triangular, and fusiform. They are situated more on the 
outside than the cervical. The first counting from above downward 
(G. thoracicum supremum) is the largest of allthe limiting ganglions 
except the superior cervical. Sometimes it is blended with the secon« 
this, however, is rare, and even when it appears, generally exists 01 
the outside. The middle ganglions are often a little smaller than 
the superior and the inferior, 2 
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All these ganglions are united to each other by one yery strong 
filament, rarely by two. 
The superior is almost constantly attached to the inferior cervical 
nerye by two filaments, the anterior of which not unfrequently divides 
in turn into two smaller filaments. Each thoracic ganglion anastomoses 
ı on the outside by two filaments, with its corresponding thoraeic nerve. 
‚ Internally, the superior gives off branches, some of which go to the 

lower part of the longus colli muscle, others to the cardiac plexus, 
ı severaltothe pulmonary plexus, which, however, is principaliy formed 
| by the pneumo-gastrie nerve;; finally, some proceed to the aorta. 


I, SPLANCHNIC NERVE. 


$ 1893. From the inferior thoracic ganglions, and from their fila- 
iments of union, generally from the sixth or the seventh to the 
televenth, arise cords, the upper of which are usually the largest ; they 
\vary in number from three to seven, and are very rarely the same on 
Üboth sides of the body; they unite at an acute angle near the 
“diaphragm, to form the splanchnic nerve, grand surrenal, Ch. (N. 
usplanchnicus). This nerve descends behind the pleura, and generally 
ggoes from the chest into the abdomen, between the inner and middle 
}prolongations of the pillar of the diaphragm, sometimes also through 
üthe aortie opening. It anastomoses in the abdomen, principally with 
üthe semilunar ganglion of its side, sometimes, directly, sometimes in- 
irectly, by some small ganglions. It then forms the principal mode 
f union between the central portion of the ganglionnary nerve and 
Üthe limiting ganglions. Not unfrequently some of the roots by which 
“t arises, particularly the inferior, go separately to the semilunar 
anglion, and some of them often anastomose, not with thisganglion, 
but with some filaments of the solar, the hepatic, the splenic, and 
> two renal plexuses. Pi 


II, SMALL SPLANCHNIC NERVE, 


‚9 1894. Two or three inferior branches, which, however, remain 
stinct, sometimes unite on the right side more frequently than on 

left, in a small special trunk, called the small splanchnic nerve, 
etit surrenal, Ch. (N. splanchnicus minor.) This trunk passes through 
he pillar of the diaphragm below the preceding. It is enlarged by 
e filaments from the superior lumbar ganglions, and goes princi- 
into tlıe renal plexus, which is often in great part formed by it. 


E, ABDOMINAL GANGLIONS, 


-$ 1895. The cord by which the limiting ganglions unite is always 
ery small below the origin of the splanchnic nerve. Sometimes it 
; entirely deficient in some points, so that the trunk of the great 
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sympathetic nerye is there interrupted* and the limiting ganglions 
form one and the same series with the abdominal ganglions and 
plexuses only by intermediate eonnections.. When this series comes 
on the lumbar vertebr& it goes forward. We there see ganglions 
which are much smaller, more remote from each other, and less con- 
stant in their situation than those hitherto examined. The upper is 
always larger than the others, which gradually diminish from above 
downward and often do not exist, or at least are almost invisible. 

The upper pelvic ganglions of the limiting cord are a little larger 
than the inferior Jumbar, and form a series which converges from 
above downward. There are usually four or five, the lowest of which 
is situated forward between the sacıum and the coccyx, and anasto- 
moses with the corresponding ganglion of the opposite side by a 
shortened thin filament which is convex downward. 

The lumbar and pelvic ganglions are united by some filaments 
which differ from those existing between the others in their length 
and also in their number and size ; for there are usually three or 
four between each two ganglions, which are much smaller than those 
between the superior ganglions. 4 

Their external branches proceed to meet the lumbar and sacral 
nerves, and anastomose with their anterior branches near the inter- 
vertebral and sacral foramina. 

Those of the superior lumbar ganglions have a direction oblique > 
from below upward. 

The middle are transverse, and the superior oblique from above 
downward. The latter are very long, the first very short. Some 
which are smaller go upward to the psoas muscle, downward to the 
pyramidalis and to the levator ani muscles. | 

The lumbar ganglions give off some internal branches which go to 
the anterior face of the aorta, and contribute to form the aortic plexus 
which comes from the superior mesenteric plexus. Some ofthe sacral 
ganglions anastomose together before the sacrum; others terminate 
in the hypogastric plexus. ’ 

The series of limiting ganglions terminates below in some filaments 
which radiate from the last of them, and which are distributed in the 
lower and posterior part of the rectum. 

$ 1896. Our mode of describing the ganglionnary nerve differs from 
that hitherto adopted even by those anatomists who consider it as 
directly opposed to the rest of the system, for they generally commence 
by that part which descends along the vertebral column, by the 
external ganglionnary cord, and terminate with the central portion. 


* This hasbeen seen twice by Haller, (‚Zlem.phys., vol. iv. p. 261). Bichat has 
also made this remark (Rech. phys. sur la vie et la mort, p. 82), and usesthisas the 
rincipal argument in favor of his opinion, that the sympathetic nerve does noß 
orm a continuous trunk from the head to the pelvis. et (Obs. anat, de 
‚ganglio plewxuqgue semilunari, 519, in the Comm. tting, 1779, vol. ii. p. 102) hi I 
admitted this arrangement to be an anomaly, and Weber (Anal. comp, nerei 
sympalh.,p. 122, regards this observation as doubtful. 
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Our course will at first view be more surprising, because we have 
several times mentioned that there is no manifest contrariety between 
the two nervous systems. 

In fact the ganglionnary nerve is only the highest development of 

a form which has passed through several gradations. We may con- 

sider the diaphragmatic nerve as the first of these; this arises from 

several cervical pairs, and passes some distance to go to a voluntary 

muscle, the diaphragm, the principal agent in respiration. This 

formation is still more developed in the four posterior cerebral nerves, 
‚ particularly in the pneumo-gastric, which forms plexiform anasto- 
ı moses with the superior cervical nerves, descends along the neck, is 
‘ distributed to the organs of respiration, and descends to the stomach 
in the abdominal cavity. The whole course of this nerve favours 
(our analogies still more, inasmuch as it forms numerous plexuses 
\whence branches proceed to the organs. 

The ganglionnary nerve, if we except some filaments which arise 
jperhaps from the pituitary gland, does not commence directly at the 
seentre of the nervous system, but from several of the cerebral and 
from all the spinal nerves. It descends lower than the pneumo- 
ggastric nerves, gives some filaments to allthose organs of vegetative 
life which receive none from this latter, and frequently anastomoses 
wwith the two preceding. The plexiform and ganglionnary structure 
sis more evident in it than in any other nerve, so that even the inner 
part of its expansion exceeds the outer; and hence from its form, 
situation, and connections with the encephalon and spinal marrow, 
tt may be regarded as the trunk of the nerve, as is generally admitted, 

d thus the inner part is considered the central portion. 
“These are our reasons for departing from the common course, 
ithough the anatomical and the physiological relations of the 
yanglionnary nerve prove that it is dependent on the centre of the 
1eryous system, being connected with it by its outer part. 


CHAPTER IV. 


VIFFERENCES PRESENTED BY THE NERVES DURING THEIR 
DEVELOPMENT, 


"91897. The differences presented by the neryes during their 
»velopment have been but slightly studied, and we have but few 
servations which refer to them. Not having had suficient oppor- 
nities of obtaining well-preseryed human fotuses, we cannot add as 
u remarks as are desirable to those already existing. 

\We may state on this subject the following corollaries : 

!lst. All the nerves are not developed with equal rapidity in respect 
«color, texture, and consistence. The spinal generally increase 

s2 
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faster than the cerebral nerves. We have found them perfectly white 
and evidently fibrous in the fetus of six months, while the cerebral 
nerves were grey. The fibrous texture and color are developed latest 
in the optic nerves. At six months it is much larger than the other 
encephalic nerves, and even at the ninth month of pregnancy it is 
still as grey as the rest of the cortical substance, is very soft, and 
presents no appearance of fibres. We have not yet been able to 
determine if it whitens before birth; it however experiences this 
change early, for in two children one month old we have found it ° 
perfectly white in all its course, except most of the portion between 
the decussation aud the eye; the latter was entirely white before the 
decussation, grey on the outside and white on the inside in the centre; 
finally, totally grey forward. 

We may conclude from these facts that the nerves complete their 
development from within outward and from behind forward. ° This 
proposition applies both to the different nerves and to the same nerves 
in different parts of the body. It is then very curious that the 
olfactory nerve which is the most anterior remains almost entirely 
grey during life, and constantly preserves this tint in itswhole anterior 
part. This law seems to be general, for we have since met withitin 
foetuses of the hog and cat. 3 

We have also found the great root of the trifacial nerve entirely 
grey in the foetus of eight months. 

2d. The following remarks are applicable to the other differences 
presented by the neryes. 

Among the spinal nerves we have found in a great many: foetuses ” 
the crural nerve divided on emerging from the pelvis into its tibialand ° 
peroneal branches, which were the more distinct the younger the foetus. 

Before the end of the fifth month of pregnancy they were not 
united so intimately as they are at an advanced age; hence this’ 
arrangement, which is abnormal in the adult, is normal during the 
early periods of existence.* We have not been able yet to observe@ 
any difference in the other spinal nerves. 4 

The trifacial nerve differs from what it is in the adult: 

1. Inthe number of its cords, which are at first fewer. In the 
feetus of eight months there are only eighteen in the large root, while 
there are from twenty-eight to tbirty in a child when born.+ 

2. The texture of its ganglionnary plexus is less fibrous, We 
have found the structure of this plexus was homogeneousat the sixth 
month of pregnancy. 

These two peculiarities may be referred to the same principle, 
imperfect development of the nervous tissue. 


i 


* We have already said that this arrangement is curious as analagous with the 
mammalia, but did notintend to assert that it is common to allthese animals, _ 

+ Vesling, Obs. anat., no. viil.—Seemmerring, De basi encephali, $ 69.—Nit 
meyer, in Reil, Archiv. für die Physiologie, vol. xi., p- öt. R 
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The olfactory nerve is at first proportionally much larger ; at the 
same time it is rounded, thicker, and shorter. 

Until the sixth month there is within it a cavity which communi- 
cates with the lateral ventricles of the cerebrum. 

These are two remarkable analogies with the mammalia. 

Inthe fullgrown foetus its external root is evidently medullary. 
We perceive also some medullary strie on the lower face of {he 
nerye, but there is no trace of the medullary band which represents 
its internalroot. : 

In the early periods of feetal existence, the great sympathetic nerve 
is more developed in proportion to the body than almost any other part 
of the neryous system. It ıs very remarkable that the large limiting 
ganglions are so near each other, particularly in the chest, tbat they 
form an uninterrupted series. The splanchnic nerve is also propor- 
tionally much thicker than in the adult 

At about the middle of fatal existence this nerve has diminished 
much, and then presents very nearly the proportions which continue 
during life.* 


CHAPTER V, 


















PARALLEL BETWEEN THF DIFFERENT NERVES, 
I, BETWEEN THE SPINAL AND THE ENCEPHALIC NERVES, 


$ 1398. The spinal and encephalic nerves are generally strietly 
«opposed to each other, and.are distinguished by characters mentioned 
previously ($ 170); but the differences between them are not so 
“distinet as is asserted. First those which truly exist do not prevent 
us from considering the encephalic nerves in the condition of spinal 
merves, and from demonstrating that they are only modifications of 
he latter, and from investigating the cause of these modifications. 

Allthe encephalic nerves are portions of spinal nerves which are 
pnot united in a single trunk like the latter, but are developed as so 
many separate neryes, This modification of the primitive type 
lepends on the development of the centre of the nervous system 
within the skull and on that of the skull itself, which mechanically 
eparates the different groups of the roots of the nerves at their 
prigin and in their course. 

It also depends on special organs, those of the senses, which are 
developed in the skull, the roots of which are formed by the nerves 
hat go to them, and which are perfect in the direct ratio of the _ 
‚evelopment of their special nerves. Comparative anatomy demon- 
trates, at least in regard to several organs of the senses, that new 


** Lobstein has Arien a history of the evolution of the ganglionnary nerye in the 
etus, and the modifications it experiences as age advances (oo, cil,, p. 47-56.) 
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nerves are not formed for them,* but only that single branches 
arising from a special part of the encephalon become trunks. Infact 
we see several nerves, especially among those of the organs of the 
senses, which form separate trunks in superior animals, are only 
subordinate branches in the inferior animals. This is the case par- 
ticularly with the trifacial nerve; and this is much more evident the 
more inferior the animal. 

This development of portions-of nerves which raises them to the 
rank of distinct nerves is gradually increased from the posterior to 
the anterior extremity of the cerebrum. It is manifested in the 
posterior pairs only by the want of union between the anterior and 
posterior roots; but the anterior roots seem to be formed from the fact 
that single fasciculi appear to be the proper nerves. 

The nervous system {hen follows precisely the same type as the 
other systems, particularly the osseous ; for the bones of the skull are 
more similar to the vertebr& the more posteriorly they are situated, 
and the dissimilarity between them and the vertebr& which gradually 
increases from behind forward, depends principally upon the fact that 
simple portions of the vertebr&e have become sufäciently developed 
to be considered distinct pieces of bone. 

In this view of the subject we should consider the last four cerebral 
pairs, the accessory, the pneumo-gastric, the glosso-pharyngeal, and 
the hypoglossal nerves, as so many sections of one and the same 
nerve, the posterior of which is formed by the first three nerves, and 
the anterior by the fourth. In fact, the accessory, the pneumo-gastric, 
and the glosso-pharyngeal nerves, arise by an uninterrupted series 
from the posterior cord of the spinal-marrow, and emerge from the 
skull through the same opening. They thus form in the skull, trunks, 
the external parts of which are separate from each other, and generally 
pass through the dura-mater in different points. But this is far from 
being the case with the accessory nerve, and even when it is, the 
accessory is adapted to the pneumo-gastric nerve so intimately, that 
they form-a single trunk. Beside, after the two nerves separate, 
the inner branch of the accessory nerve again unites with the eighth 
pair, and continues with it. The glosso-pharyngeal nerve also 
anastomoses by one filament, even within the cranium, with the 
pneumo-gastric nerve, and after leaving the skull, the communicate 
by several other filaments. It is curious that they accessory and 
“ pneumo-gastric nerves on one side, the glosso-pharyngeal nerve on 
the other, and just before where it unites with the two preceding, 
form ganglions near the place where they emerge from the skull, 


* See on this subject the important memoir of Treviranus, in which he proves 
that'the neryes of the fifth pair take the place of those of very important sensesi 
someanimals, and that there isinthese animals some organs of sense very differene 
from those of man, the nerves of which are the branches of the fifth pair (Sur les 
nerfs de la cinguieme paire, considerds comme organes ou conducteurs de sensa- 
tions; in the Journ. complem. des sc. med., vol. Xv. p. 207). His observations 
have been confirmed since by Magendie, FT. 


a | Se nnd Dana Lance. un 2 ie une I RIETEEENENENT NND EN RREN Ve WANNE TE I 
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| exactly as do the posterior roots of the spinal nerves; nor ought we 
\to omit mentioning that 'the posterior root of the superior cervical 
\nerve often joins the accessory, which then assumes the character of 

the posterior root, which character is also expressed very distinetly 
| by its situation behind the ligamentum denticulatum. 

The glosso-pharyngeal nerve, the anterior root of this pair of 
| nerves, arises from the anterior cord of the medulla oblongata, like the 
‘other anterior roots of the spinalnerves, and as its origin is situated 
ı more inward and forward, it also emerges from the skull through an 
“opening situated more inward and forward. In fact, it leaves the 
sskull through a special opening in the occipital bone, rather distant 

ffrom that through which the other three pass. But this difference 
Hifrom the spinal nerves depends on the two causes mentioned above, 
sand we see in it only a greater development of the arrangementin 
(the anterior and posterior roots ofthe spinal nerves which pass through 
Mdistinet openings in the dura-mater before uniting ; finally, the 
een nerve just after leaving the skull, is adapted 
#lirectly to the trunk of the pneumo-gastrie nerve, anastomoses with 
Atby some filaments, particularly below its ganglion, and goes forward, 
while the eighth pair, united with the other two, is distributed prin- 
vipally below and backward. We ought not to forget that this nerve 
Aiaever forms the ganglion alone, and rarely or never communicates 
Mrrith the ganglion of the three posterior nerves. 
The fasciculi of this nerye, like those of the first three, frequently 
imerge from the dura-mater, and sometimes from tlıe skull, through 
istinct openings, but this difference is not essential, for if the fasci- 
li of each of the roots of the spinal nerves unite in man before 
"nat each root passes through the dura-mater, inthe mammalia, they 
rforate this membrane in three or four points, and before uniting, 
is also true of the nerves.of which wespeak. Comparative ana- 
Amy furnishes several other facts which prove the parallel stated by 

‘3. In fishes, the anterior and posterior roots of the spinal nerves 
unerge separately from the spinal column through special openings, 
"that they are still more similar to the cerebral nerves in this class 
"the animal kingdom. On the other hand, in most of themammalia 
e first cervical nerve, and even the second in some, particularly 
ıe hog and the ox, frequently arise entirely from the anterior cord 
“ the spinal marrow, and form only the anterior root of a spinal 
erve, which does not emerge through a groove, but through an 
ening in the first and second cervical vertebre. In almost allthe 
ammalia the posterior root of the first cervical nerve enlarges into 
sganglion long before it-unites with the anterior, and before the 
erve passes through the first cervical vertebra. The ganglion some- 
mes divides, as we have often observed in the hog for instance, into 
yo enlargements, an anterior and a posterior, or at least we not 
\frequently observe a deep strangulation atitscentre, and the portion 
\ the posterior root between it and the part of the nerve where it 
jnerges from the vertebral column forms two in the en anterior 
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and a posterior; this shows that in this animal, except in the first 
cervical nerve, the posterior root tends to separate from the anterior, 
and to become a distinct and special nerve, 

From allthese remarks it is not dificult to reduce the last four 
cerebral pairs. 

Scoommerring had already remarked that the glosso-pharyngeal 
nerve appeared at its origin like each of the spinal nerves; hence it 
ought not to be separated fromthem and beconsideredan encephalice 
nerve.* The same anatomist compared the origin-of the pneumo- ° 
gastric to that of the spinal nerves.t Finally, others had considered 
the accessory as a spinal nerve, or as making the transition from the 
spinal to the encephalic nerves. But each admits that these com- 
parisons, founded on peculiarities which escape the eye, have no“ 
connection with the proposition we establish, viz. that tne last four 
cerebral pairs form in fact only one encephalic nerve, the posterior 
root of which emerges through the intervertebral foramen, situated 
between the last and the last but one, of the vertebre of the, skull 
(the occipital and the temporal bones), while the second emerges 
from it only through the last cephalic vertebra. 

The reduction of the other eight pairs is more diffieult. Some, 
however, the common and the external motor, evidently have the 
characters of anterior roofs, or at least of portions of anterior roots; 
others, as the auditory and the superior motor nerye, present no less 
manifestly those of the posterior voots. It is more diflicultto deter- ” 
mine in regard to the rest. We may, nevertheless, compare the 
facial with the auditory nerve, and consequently with the posterior” 
roots, on account of its course and the-nearness of its origin, even as 
the origin and the course of the trifacial nerve authorize us to 
arrange it along the anterior roots. As to the two anterior pairs, the’ 
second may be compared to a posterior root, because it arises fr 
the tubercula quadrigemina and the optic beds, and the first may be 
Compared to an anterior root. We may then consider four pairs as 
anterior roots, and four as posterior roots, oras portions of-these roots 
It is new easy to refer the auditory, the facial, the trifacial, and th 
motor nerve, to a single trunk. When we follow the origin of the’ 
facial, trifacial, and auditory nerves within the cerebrum and back- 
ward, we see that they singularly approach each other. In regard 
to the facial and the auditory nerve, we must mention beside the 
nearness.of their origins, the remark of Santorini, that we can trace 
below the transverse fibres of the annular protuberance, to the orig 
of the auditory nerve, some fihres which from their progress and 
direction, are evidently the commencement of the facial nerve,f The 
trifacial nerve which partly arises from the olivary bodies, blends her& 
with thesixth pair. The common motor nerve goes from before back- 


4 


* Debasi encephali; in Ludwig, loc. cil. p. 103. 
+ Zoe. eit,, p. 101. 
+ Septemdec. lab. p. 23. 
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iwardtomeetallthese nervesintheannularprotuberance. Thesuperior 
imotor nerve and the optic nerve, are also very intimately united with 
them by the band which extends from the medulla oblongata to the 
ttubercula quadrigemina. : 
The demonstration is most diffieult with regard to the two anterior 
unerves; still the short distance between the origins of the external 
„motor and optic nerves, indicates thatthe latterdepends on the others, 
sand the anterior commissure unites the olfactory and the optic nerves. 


(Il. PARALLEL BETWEEN THE NERVES OF THE UPPER AND LOWER 
EXTREMITIES, 


$ 1899. The nerves of the upper and lower extremities, like the 
hoones, the muscles, and the vessels, are formed essentially after the 
same type, and differ only by slight modifications of this type, which 
ss subject to tke same laws as those of the other three systems. 

At first view the number of the pairs of nerves which unite to form 
he nerves of the two extremities, seem to differ considerably, as there 
nre but five pairs of nerves of the upper extremities, while those of the 
lower are formedbyten. This difference, however, vanishes on striet 
sxamination. In fact, allthe cervicalnerves are evidently arranged 
ımong those which concur to form the brachial plexus, since eye 
united and changed into a real plexus like all the lumbar and 
acral nerves, by large anastomoses between their anterior branches. 
turther, the difference in number between the nerves of the two ex- 
emities is only one pair. -But we may also explain this apparent 
#nomaly by considering the last four encephalic nerves, the glosso- 
naryngeal, the accessory, the pneumo-gastric, and the hypoglossal 
ves as one pair, which corresponds to the branches of the inferior 
al nerves. This comparison is authorized by the discussion in 
gard to the origin of these four nerves which we have mentioned, 
had by considering the manner in which they are distributed. In 
ect, they give off branches to the tongue and upper part of the in- 
sstinal canal, even as the inferior sacral nerves send them to the 

gans of generation and to the lower part of the intestinal canal. 
All these analogies admitted, the number of pairs of nerves in the 
o extremities is equal: we must not, however, attach much im- 
rtance to this uniformity of number, nor consume time in endea- 
uring to establish it, for it is unimportant, but presents itself so 
&turally, that it would be wrong to negleect it. 

We may also proceed in an opposite manner, and decompose the 
jperior and inferior plexuses, considering separately the deep 
vical and brachial plexuses above, and the lombo-abdominal and 
‚ral plexuses below, and oppose them to each other. This is 
hat’s method. But it is inferior to the other, because it obliges 
Ito separate parts which are united. 

he principal common relations between the nerves of the two 
Kremities in their distribution, are as follow: 
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. The superior cervical nerves are distributed to the muscles and 
integuments of the neck, the same as the superior Jumbar nerves are 
to the muscles and skin of the loins. The first sends some branches 
to the skin of the shoulder, the suprascapular nerves, while the 
second furnish some to the skin of the haunch and the arms. 

The thoracic nerves correspond to the obturator nerve by their 
high origin, their course below the bones of the same part, and their 
distribution to muscles which correspond. 

The scapular nerve is the superior gluteal. 

The axillary nerve is the inferior gluteal. 

The nerves which are distributed lower in the two extremities 
differ much more, since two twigs, and even large branches which 
correspond in their mode of distribution, arise from different trunks. 
The branches, however, are the same, and we can easily explain 
their differences in respect to origin. 

The nerves yettobe compared arein the upper extremity, the inter- 
naland the external cutaneous nerve, the radial, the median, and the 
ulnar nerve; in the lower extremity, the crural and the scjatic nerve. 

The external cutaneous radial nerves correspond to the crural: the 
internal cutaneous, the median, and the ulnar nerve, to the seiatic. 

The external cutaneous nerve and the long cutaneous branch of 
the*radialnerve, are evidently the superior and inferior internal 
saphena nerves of the lower extremity, since they descend along the 
side of the thumb and of the large toe, which is the internal, and the 
upper limb is in a moderate degree of pronation, and is always so 
in the lower extremity when it is at rest. 

The muscular branches of the crural nerve are the upper branches 
of the radial nerve. T'hey are distributed in the extensor muscles 
of the leg, as the latter are in those of the fore-arm. i 

The analogy, however, between the radial and crural nerves ceases 
there. The lower branches given off by the latter are represented 
in the leg, but come there from the sciatic nerve. 2 

The superior and posterior cutaneous nerves of this latter very 
evidently correspond to the upper branches of the internal cutaneous 
nerve of the arm, since they descend on the outer or fibular side of 
the little toe, as these latter do on the ulnar side of the little finger. 

The tibial nerve corresponds principally to the median and a part 
of the ulnar nerve. T’he peroneal represents the lower part of the” 
ulnar nerve, and still more that of the radial. Wemay compare the” 
posterior cutaneous branch of the tibial nerve, which so frequently 
arises from the peroneal nerve, to some ramifications of the internal’ 
cutaneous brachial nerve. 

The muscular branches given by this nerve to the leg correspond 
to those sent by the median nerve to the muscles of the fore-arm, 

The superficial plantar nerve is represented by the superficial 
palmar branch of the median nerve. | 

The internal plantar nerve corresponds exactly to the palmar 
branch of the median nerye, . 
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The external plantar nerve is represented by the palmar branch of 
he ulnar.nerve. 

The muscular branch of the peroneal nerve corresponds to the mus- 
tular branches ofthe radial and ulnar nerves of the fore-arm. 

The cutaneous branch which is distributed in the back of the foot 
vorresponds by its external twig to the dorsal branch of the ulnar 
aerve, and by the internal to that of the radial nerve. 

$ 1900. The differences here remarked may be easily explained: 

lst. Some nerves which arise as distinct trunks in the upper extre- 
aity are one nerve in the lower. 

2d. Some branches arise from different trunks. 

These two anomalies depend on the general difference in the form 
the two extremities. 

lst. Asthe fibula, from its smallness and its want of articulation with 
e tibia, seems reduced in man to a simple constituent part of the 
ia; as several muscles of the leg are attached in a common ten- 
n, while others situated in the fore-arm in the upper extremity are 
und in the sole of the foot; as the external cutaneous vein of the 
blvie limb unites with tbe internal at the knee, while these two veins 
smain distinct to the axilla in the upper extremity; finally as the 
iteries often divide very high in the upper extremity, while this 
«omaly is very rare in the lower, so likewise the nervous trunks 
tich separate very early in the arm, long remain ünited in the leg. 
FFarther, the tibial and peroneal nerves are not only sometimes dis- 
set in the pelvis as those of the upper extremity sometimes are in 
= axilla; but also the cutaneous nerves of tie arm are frequently 
aple branches of thethree larger nerves. The difference mentioned 
ve in the crural nerve during its development, also establishes a 
ter analogy between the two limbs in the early periods of life than 
“a more advanced age. 
- The difference in origin depends partly on the preceding fact, 
tiy also on the difference in the direction and situation of the two 
'remities. If tbe arın isin the state of pronation, and thus possesses 
irection similar to that of the lower extremity, these differences 
‚ explained with facility. 

he radial nerve is then drawn up as high asthe elbow, so that we 
y imagine it to terminate here, and that its lower part unites with 
‘ ulnar nerve, 
"he antibrachial parts of the median and ulnar nerves are also 
roximated, and they blend in a single trunk which divides into 
\ branches at the palm of the hand. 
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SPLANCHNOLOGY, 


$ 1901. Splanchnology, or the branch of anatomy which treats of 
the apparatus for the functions, includes the description of the most 
complex parts of the organism, those formed by the union of a greater‘ 
or lessnumber of simple organs orsystems. We cannot consider these 
as belonging to the class of those already mentioned, as they differ too 
much from these latter or from each other. We must however re- 
mark that they may finally be referred in respect to their essential” 
characters to the cutaneous and glandular systems. 7 

In regard to their functions they may be divided into two classes, 
one of which establishes an immaterial, the other.a material connec- 
tion between the organism and the external world. The firstarethe 
organs of sense, the others are properly termed the viscera. 

The organs.of the senses perceive actively the impressions of quali- 
ties belonging to the body which they contribute:to form, or to external? 
objects. 'They transmit them to the brain by means of their. nerves,’ 
and cause in this viscus:the formation :of ideas, that is, they there‘ 
produce modifications of the principle of the mind, of which it is the 
immediate organ. 

Some of the viscera receive foreign external substances, others re; 
move all that vital powers have rendered useless, or separate part 
proper to form similar new bodies, thatis, they remove from the organ- 
ism all that is useless and which cannot serve to preserve the species 
Some of these organs, as the intestinal canal änd the Jungs, perform 
both of these functions at the same time; others, as the kidneys and 
genital organs, serve only for the exeretory function; they all'ha 
this in common, that they form new substances, and that they thu 
preserve the individual in the normal state. - The substance formet 
by the genital organs serves also andin a special manner to preserW 
the species. E 

However different the results and the mode of action of the orgai! 
ofsense and the apparatus of formation may be, the first are in rega 
to mind exactly the same as are the second in relation to the bod, 
Farther, the inferior senses, those of smell, taste, and touch, which‘ 
the bases of all, insensibly establish the transition from the superit 
senses, those ofsightand hearing, to the proper viscera, both in resp@ 
_ to their form and situation, and to their mode of action. We mi 
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‘also admit that the organs of sense and the viscera have several cha- 
iracters in common; these are: 
Ist. They are developments of the eutaneous system. 
2d. They are mostly: or entirely situated in more or less perfect 
Ibony cavities. . \ 
3d. They are prolonged outward by valvular folds of the skin which 
sare provided with simple glands and hairs. 
4th. There is only one or at most buttwo: in'the former case they 
are situated so thatthe median line divides them into two equal parts; 
in the second there is only:one on each side, arightandalef. 
As the direct organ of the spiritual principle isthat which we consi- 
ered last, it is most convenientto examine first the organ ofthe most 
untellectual sense, that of hearing, and next to treat of that of sight, 
shat of smell, and lastly the organ of taste, which forms a part of the 
igestive apparatus. After describing this apparatus we shall pass to 
e organs of respiration and of voice, then to those of the urinary se- 
sretion, and lastly to those of generation and the history of the fostus. 


SECTION 1. 
OF THE ORGANS OF SENSE. 


1$ 1902. All the organs of the senses* are similar in the following 
aracters: | 
st. They ure situated in the head. The organ of hearing is placed 
> farthest backward and belongs 'entirely to the skull; it is also 
ated the most onthe side, and its two lateral portions are entirely 
inet from each other. The cavity occupied by the eye is partly 
med by the bones of the skull and mostly by those of the face. 
t of the olfactory organ belongs still more to the face, in fact 
öst exelusively to it, since the ethmoid bones form less ofthe skull 
of the face. The cavity of the mouth is formed only by the bones 
he face. The right and left portions also gradually approach each 
“er from the organ of hearing to that of taste, so that they finally 
din the tongue. 
“d. They are all connedted‘by short and large nerves with the ence- 
lon. The auditory is proportionally the shortest and largest nerye, 
„rises from the calamus scriptorius as from a distinet cavity, so tbat 


X. Molinetti, Dissertationes anatomice et patholigice desensibus et eorum or- 

adua, 1669.-—Cässerio, Pantasthesejon, hoc est de quinque sensibus liber. 

m fabricam, usum et actionem conlinens, Venice, 1699.—Haller, De sen- 

kin genere, Göttingen, 1742,.—Lecat, T’raite des sens, Amsterdam, 1744. Sem- 
ng, Abbildungen der menschlichen Sinnorgane, Francfort, 1809, 
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no other nerve of the organs of sense is connected so intimately with 
the mass of the encephalon. 
3d. All receive their nerves from at least two pairs. 'T’he larger 
nerve is termed the nerve of sense, and the smaller the accessory nerve. 
In the organs of hearing, smell, and taste, the nerve of sense forms 
as many distinct pairs, the auditory, optic, and olfactory nerves, while 
in that of taste it is only a branch of the trifacjal nerve, which is also 
the common trunk of the accessory nerves; but this includes also the 
hypoglossal, the glosso-pharyngeal and the facial, the three motor‘ 
and the ganglionnary nerves. 'Ihe names of several of these nerves 
prove that the accessory nerves serve principally to excite the motions 
of the organs of sense. The olfactory nerve is the only one which is’ 
to a certain extent an exception to the rule, since its proper accessory 
nerves, like its nerve of sense, are distributed in the mucous mem 
brane of the nose. The nerves of sense and the accessory nerves are 
not necessarily connected; these connections do not exist in the 
organs of sight and hearing. They are slight and probably incon- 
stant in the organ of smell, and are well developed only in the tongue, 
which is the most similar to the general organ of touch. 1 
4th. The proper nerves of sense expand more or less evidenily as & 
thin membrane, which is covered directly by a fluid, above which ıs 
a tissue similar to the epidermis. 
öth. They all communicate by duets more or less broad, the prolon 
gations of the internal cutaneousmembrane which make part öf them, 
and which perform a part as much more importantin their organizas 
tion the less they are developed. The more similarity there is betweeil 
them, as between the organs of taste and smell, the more loose @ nd 
extensive the communication, so that they really form but one it 
the early periods of life, at which time the roof of the palate which 
will separate the last two from each other is not yet formed. Th 
communication between these two organs of sense and the others 
more marked the nearer the fetus is to its period of formation, 
In fact, the cutaneons system is more or less eyidently the pro 
totype of all the organs of sense, and the external integuments a 
the seat of sensation, as the hand is that of-the special modificatit 
of the general sensation termed the touch. E 


CHAPTER I. 


'OF THE ORGAN OF HEARING. 


1903. The organ of hearing,* or the ear, is situated at 
ach of the side eh the base of the skull within and on thes eh 


* Fallopius, in his Os. anat., Venice, 1561 N En a ch 
ne | . 
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‚of the temporal bone. This organ, the most noble and the most 
‚intelleetual of the senses, belongs entirely to the skull. It is con- 
ınected with the encephalon more directly, and is protected better 
(against external injuries than any other of the senses. 

It is formed of a considerable number of parts differing very much 
in their form and texture, and which may be divided generally into 
(two sections, comprehending the external and the internal ear. 


ARTICLE FIRST. 


2 EXTERNAL EAR. 


$ 1904. The erternal ear, oricule, Ch. (auris externa),* is formed 
»y the cartilage of the ear, the cartilaginous portion of the external 
suditory passage, and several muscles which are attached to the dif- 
erent regions of the auricular cartilage. Allthese partsare covered 
yy the common integuments. 


A. CARTILAGE OF THE EAR, 


'$ 1905. The cartilaye of the ear (cartilago auris),}. considered 
enerally, is formed like a short tunnel:with abroad oval opening 
rger from above downward than from before‘ backward. This 
#rface is very uneven from several prominences and depressions 

ich circumscribe this opening. 


FB. 8. Albinus, De carlilagine auricule; in the Annot. academ., lib, vi., 
ıvii., tab, iv. 
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Ist. The most external eminence which mostly surrounds all the 
others is called the helix. 

It begins at the centre of the anterior edye of the external ear, 
goes first from below upward to the upper extremity of the auricular 
cartilage, then curves backward, and finally descends to the posterior 
part of the circumference of the ear, and terminates imperceptibly 
at its lower extremity. ; A 

.  2d. A second eminence surrounded by the preceding, and termed 
the anthelix. It begins below and behind near the lower extremity 
of the helix, goes upward and forward, separates a little from this 
latter and divides at its upper and anterior extremity into a superior 
and an inferior branch, which extend to neärthe ascending portion 
of tbe helix, where they gradually terminate, 

3d. Opposite the commencement of the helix is a third square 
eminence which forms the anterior and inferior part of the cartilage 
of the ear. It is termed the tragus. ® 

.dth. Opposite the tragus we observe posteriorly a similar promi- | 
nence termed the antitragus separated by a groove from the prece- 
ding. The helix and the anthelix terminate here. 

$ 1906. The depressions between these different prominencesare: 
Ist. The scaphoid or navicular fossa (‚fussa scaphoidea), a slight 
depression which is concave forward, convex backward, and which 
extends between the posterior part of the helix and anthelix. E 
2d. The anonymous triangular or oval fossa ( fassu anonyma, s. 
triangularis, s. ovalis), which extends between the {wo branches of 
the anthelix. j 
3d. The concha (concha auris), a deep cavity which serves as the ° 
-entrance to the cartilaginous portion of the auditory passage. Itis” 
situated between the helix, the tragus, and the antitragus. j 

4th. The groove of the ear (incisura auris), situated between the 
helix and the tragus. 

:$ 1907. 'The lower part of the external ear or the lobule (auriculus, 
s. lobulus aurus), has no cartilaginous frame. It is only a simple’ 
prolongation of the skin filled with fat and mucous tissue. } 

The cartilage of theear extends at its lower part into a semicanal, 
which is open above and is termed the auditory passage, the auricular 
or oricular channel (meatus auditorius cartilagineus). This canal 
commences at the anterior part of the external ear, where it is more’ 
or less covered by the tragus like a valve. Its direction is at first 
transverse from without inward, or even a little from below upward ; 
it then becomes in most of its course oblique from below upward and 
from before backward. It isterminated above by the long posterior 
root of the zygomatic process of the temporal bone, and below this 
root by some fibrous tissue, NG BE 

The cartilage of the auditory passage, which is only a prolonga= 
tion of that of the ear, is generally interrupted in some portions 0X 
its extent. 
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The principal space is in part where the direction of the passage 
is changed in the manner mentioned. There in fact the internal 
and external] portions of its cartilage are not united above and below 
except by a narrow band. S 

The cartilage also presents at its external part a second smaller 
_ band, which descends from its upper edge and extends along its 

anterior wall. 

The cartilaginous auditory passage is much shorter from before 
backward, than from above downward. It is about an inch long, 

\ four lines high, and three broad. Its inferior part extends inward 
‚and downward some lines farther than the upper. 

It is attached to the adjacent parts of the temporal bone by a firm, 
sshort cellular tissue. Its internal orifice particularly unites to the 
asperities of the external orifice of the bony portion of the auditory 
ppassage, of which this cartilaginous portion is the continuation. 
$ 1908. The cartilage of the external ear is entirely covered on its 
external and its internal face by the skin which intimately adheres to 
ts inequalities. It gradually becomes thinner from without inward, 

oister and more analogous to a mucous membrane. The entrance 
of the auditory passage is generally furnished with short thin hairs 
which are arranged very compactly. The skin which lines it usually 
presents on its inner face a considerable number of broad rounded 
ppenings. These openings lead to a glandular and reddish layer, 
#hich surrounds them ‘and secretes the war (cerumen aurium), & 
aick, yellowish, viscous, very inlammable fluid, in which chemical 
alysis demonstrates a fatty oil, a peculiar albuminous and a color- 
g substance.* 




















B. MUSCLES OF THE EXTERNAL EAR, 


$ 1909. The cartilage of the external ear is provided with several 
usclesf which are generally thin and small, and may be referred 
» two classes: one includes those which move tlıe whole external 
r, and thus contribute to change its situation and direction; the 
Üher is composed of those which move only some .of its parts, and 
odify more or less evidently its general form. Bi 


I. MUSCLES WHICH MOVE ALL THE EXTERNAL EAR. 


/$ 1910, These muscles are the attollens auriculg the retrahentes 
'rieule, aud the atirahens auricule, 


* Berzelius observes ( Djurkmei, vol. ii, p 230) that the cerumen ought.also to 
Otain water, and it is not well proved that the albuminous substance is truly of 
s nature. Rudolphi considers the bitter principle of the cerumen to be tlıe 
€ as that of the bile. EHI 
D. Santorini, Obs. anat., cup.i. tab. 1; ejusdem Tab. posth., vol. i.—A, F, 
B EEE PROREONN musculorum corporis Aumant repetila, with the 
e of Santorini, 
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a. Attollens auricle. 


 $ 1911. The attollens auricule muscle, the superior auricular 
muscle, temporo-oriculaire, Ch., the largest muscle of the ear, is thin 
and triangular, It arises from the centre ofthe aponeurotic.envelop of 
the skull and the aponeurosis of the temporalis muscle, contracts from 
before backward, and is attached t0 the eminence of the aurieular 
cartilage, which correspondsto the triangular depression between the 
two branches of the anthelix. 

It elevates the ear, particularly during the action of the occipito- 
frontalis muscle; as it arises from the median tendon of this muscle. 


b. Retrahentes auricul&. 


$ 1912. There are generally three retrahentes auricule or posterior 
auricular muscles, mästoido-oriculaires, Ch. Sometimes there are 
but two, more rarely four, the inferior of which is very thin. These 
muscles are always situated successively from above downward, are 
very small, thin, and elongated. "They arise from the mastoid process, 
andare attached by shorttendinous fibresto the centre of the external 
face ofthe ear, on the eminence which corresponds’to the entrance of 
ÜNSJauuttoryLOrEan: Pr m ee | 

Their inferior extremity is often blended with the occipitalis, or with 
the complexus or the sterno-cleidö-mastoideus muscles. 

ae 'muscles draw ihe ear backward, and slightly dilate the 
concha, 1 


c. Attrahens auricule. 


$ 1913. The attrahens auricule muscle, the anterior auricular 
muscle, zygomato-oriculaire, Ch., is also very small, but always a 
little larger than the preceding. It arises on the zygomatic process 
goes backwardand downward, gradually contracts, and isattached by 
a short tendou to the inferior and anterior transverse portion of the 
helix, which forms the commencement of this eminence, 3 
It carries the ear forward and upward. 


II. MUSCLES WHICH MOVE CERTAIN PARTS OF THE EXTERNAL EAR. 


$ 1914. The muscles which move certain parts of the external ear 
are extremelysmalland weak, particularly in civilized nations. Being 
used but slightly or not at all, they cannot modify the form ofthe ex- 
ternal ear, and may be considered as rudiments of those which are 
much more developed in animals. All are thin, and are attached by 
all their internal face to the part of the ear which they move, 

They are the tragicus, the antitragicus, the helieis major, the helic 
minor, and the transversus auricule muscles. 
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a. Tragicus muscle. 


$ 1915. The tragicus muscle, tragien, Ch., is oblong. It arises 
{from the inferior and anterior part of the concha, directly below the 
Ütragus, which it covers outwardly. Its superior edge is situated below 
Üthe lower extremity ofthis eminence. It rarely goes farther, and ex- 
ütendstothe lower extremity ofthe anterior edge of the helix, in which 
ccase it is even blended with the helicis major muscle, 

It carries the tragus outward, and thus shows the orifice of the 
cconcha. 


5. Anti-tragicus muscle. 


$ 1916. Tike anti-tragieus muscle, antitragien, Ch., arises from the 
apper extremity ofthe external face of the antitragus, and is attached 
‚othe lower extremity of the anthelix. 

It approximates these two eminences, and carries the antitragus a 
jüttle backward and outward. 


c. Helicis major muscle. 


& 1917. The helicis major muscle, grand helicien, Ch., is elongated. 
t arises from the inferior extremity of the helix, and ascends on the 
ternaland anteriorface of this eminence, to which it is attached di- 
etly above the point where the ear separates from the head. 

It draws the anterior part of the concha a little backward and 
wnward. 














d. Helicis minor muscle. 


1$ 1918. The helicis minor muscle, petit helicien, Ch., is the smallest 
cle ofthe external ear. It is situated like the preceding, on the 

kternal face of the helix ; it arises much.lower and more posteriorly 

an it, in the place where this eminence leaves the external ear, and 

sattached sometimes higher to its ascending portion near the pos- 

rior edge. 

lt slightly depresses the anterior part of the helix. 


e. Transversus auricule muscle, 


„is situated on the internal face ofthe external ear, viz. that which 
‘kstowardsthehead. Itis larger than the preceding, but is formed 
“Yasciculi which are less coherent, and generally also less evidently 


ds from the authelix to the scaphoid fossa. 
Üt draws the scaphoid fossa and the helix outward, and thus en- 
jges the opening of the ear. 


$ 1919. The transversus"auricule) muscle, transverse de l’oricule, 


“hy. Its direction is transverse in almost allits course, and it ex-. 
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ARTICLE SECOND. 


INTERNAL EAR. 


$ 1920. The internal ear (auris interna) * comprehends: 

lst. A considerable portion of the temporal bone, especially the 
petrous and mastoid processes, 

2nd. Thesmall bones of the ear, which moveably articulate with the 
temporal bone. 

Srd. The muscles which move these little bones. 

4th. A cartilaginous channel by which the ear communicates with 
the cavity of the mouth. - 
„sth. A fibro-cartilaginous expansion contained within the bony 
portion oftheear. 

6th, The auditory nerve which is distributed to this expansion. 


A. EXTERNAL PORTION. 
I. OSSEOUS PORTION. OF'THE AUDITORY PASSAGE. 


$:1921. The) osseous‘ portion of ihe. auditory passaäge, conduit 
auriculaire, s. oriculaire, Ch., (meatus auditorius. osseus), when per- * 
fectly developed, forms the posterior andexternal part of the lower face? 
of the petrous process of the temporal bone. Itisan elliptical.canal, 
the direction. of which is from above downward, from behind forward, * 
and from without inward, which gradually contracts in the same di- 
rection. This canal is about half an inch long. Its height exceeds 
its breadtn. 

Its external orifice which presents grooves and asperities on its 
edge, is calledtbe external auditory foramen (porus acusticus externus, 
aditus ad meatum auditorium osseum). Itis turned from within out 
ward, and:isintimately united to the cartilaginous portion ofthe audi- 
tory; passage.i nuiıog „armen 3 

Its posterior wall is a little shorter than the anterior. -It is lin 
in its whole extent by ‘a prolongation of the skin which covers the ear, 
and which gradually becomes thinner from without inward. E 

Its internal orifice presents a considerable depression, a groove im 
which the membrane of the tympanum is situated. This groove ex“ 
tends all around it, except its upper portion. Be 
6 ip EEE I; ; 


.* ©. Folius, Nova auris interne delineatio, Venice, 1645. B. S. Albinus, 2 
aure humana .anteriore ; inthe Annot, acad., book iv., cap. ii, — A. Com tti, O8 
servationes anatomic@ de aure internä comparatä, Padua, 1789.—A. Mono, On! 
brain, the En ear, Edinburgh, 1797.—Ribes, Me&moire sur quelques partie 
del’oreilleinterne; in the Bulletin de la soo. med. d’emul., 1823, November, p-69 
December, p. 707. j ö 4 ‘ 5 
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If. MEMBRANE OF THE TYMPANUM. 


$ 1922. The membrane of the tympanum (mem. tympani),* which 
Öäs inclosed in the internal orifice ofthe auditory passage, separates the 
canal from that part ofthe internal ear which is next to it, that isfrom 
üthe cavity of the tympanum. 

It is a thin, elliptical membrane, the direction of which is a little 
Sblique from above downward, from without inward, and from behind 
“orward. There is positively no opening in itin the normal state, 
although the contrary opinion has been maintained in several different 
vorms.t It consequently completely separates the cavity of thetym- 
anum and the labyrinth from the osseous portion of the auditory 
assage andfrom the external ear. Asitextendsa little farther than 
e opening which receives it, its form changes in regard to its degree 
f tension and relaxation,t which is produced principally by the ac- 
ion of the muscles of the little bones of the ear. It fits exactly into 
e groove at the internal extremity of the auditory passage. 
Anatomists differ in opinion in regard to the formation of the mem- 
srane of thetympanum. The most correct consider it formed of a 
ecial membrane situated iin the centre, of asecond which is external, 
Ötuated next to that of the bony portion of the’auditory passage. 
a this view of thesnbjecetthe external layers would be culs-de-sac of 
e internal and the external cutaneous system, while the middle 
yyer forms a distinct and sepeial membrane arising from the bony 

rtion of the auditory passage. 
' This special membrane presents very distinetffibres which radiate 
m its centre to its circumference, and are very.manifest in its inter- 
face. Judging from analogy, that is from what occurs, in the large 
imals particularly the elephant, these fibres are probably muscu- 
-$ The most eareful injections demonstrate also numerous blood- 
'ssels which come prineipally from {wo eircular trunks, an external 
d internal, and which anastomoses together frequently. 


31 


* A. F. Walther, De membrana iympani, Leipsic, 1725. —Brugnone, Observa- 
analomimıes sur la structure de la membrane du lympan et de celle de la 
isse ; in the Mem. de Turin. an. xii. p. 1,2.—E: Home,inthe ‚Phil. trans,, 1804, 
‘ Very recently even Vest, judging from his own observations and those of 
ttinann, has maintained the normalexistence ofan opening inthe membrane of 
% tympanum, adınitted some time since by Rivinus, and long'neglected. He 
rtsthatthisopening is oblique, and thus forms a kind of valve, Butheadmits 
3 frequently deficient (Uuber die Wittmann’ sche Trommelfellklappe ; in the 
dieinische Jahrbücher des Oesterreichischen Staates, vol. v., Vienna, 1819, p. 
—133). To conclude from a few cases, which were probably morbid, that the 
ee formed primitively, is evidently to make the exception arule, F.'T. 
\ F. Savart, Recherches sur les usages de la membrane.du iympan et deV’oreille 
inthe Journal Barbun. ewperiment., vol. iv, p. 183. Hi. 
* Sir E. Home asserts he has found some muscular fibres inthe membrane of 
ragen ir the elephant. Their existence isat least doubtful. Rodolphi 
«observed nothing similar in the whale or horse ? 
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‚ Ofthe two superficiallayersthe externalis easily insulated; butiet 
is more difhicult to separate the internal from the middle both onae- 
eount of its fineness and because it adheres to this latter more inti- 
mately. 4 


B. MIDDLE PART. 
I. TYMPANUM, 


$ 1923. The tympanum or the drum (tympanum, s. cavitas iym- 
pani)* is a narrow, rounded cavity, which is generally convex inter- 
nally, and which is continuous outwardly with the osseous portion of 
the auditory passage by a broad opening, before which the membrane) 
of the tympanum is expended, and forward with the Eustachian tube 
through another narrow opening. This cavity forms the central 
part of the internal ear; hence some anatomists term it the middle 
ear, in opposition to the labyrinth and all the parts on the outside o® 
it. It occupiesthe external and ‚posterior part of the petrous portion, 
and communicates anteriorly with the cavity ofthe mouth, posteriorly’ 
"with the mastoid cellules, E 
Its internal and very irregular face presents numerous elevation: 
and depressions which are connected with the labyrinth. It incloses 
the little bones ofthe ear and the cord of the tympanum. 3 
When we consider only the bones, we perceiye that it is open for- 
ward, backward, and downward. A mucous membrane which i 
continuous with that of the throat lines its whole extent. 
..$ 1924. On the inner face of the cavity ofthetympanum, forward 
‚and downward, at about its centre is a considerable eminence, terme 
the promontory (promontorium), formed by the commencement of the 
cochlea, and always covered by osseous substance. z 
Atits lowerand posterior partis an oblong, triangular opening 
more high than broad, which is directed backward and outward; 
is the fenestra rotunda, the cochlear opening ofthe tympanum.t Th 
opening communicates with the cochlea, but it is clused by the mi 
cous membrane which linesthe whole cavity ofthe tympanum.f 
Above the promontory and little above the centre of the tympa 
num is a second and much larger opening, called the fenestra ovalis 
the vestibular opening of the tympanum (fenestra ovalis, s. semi-ovalis 
The length of this opening, the greatest diameter of whıch is direct 
from above downward and from before backward, exceeds its breadiß 




















* Santorini, Opp. posth., tab. v. 2 
+ A. Scarpa, Desirueturä fenestr@, rotunde auris, et de tympano secu 
analomic@ observationes, Modena, 1772.—Ribes, loe. cit.. p. 652. 2 
+ Ribes asserts that the membrane of the fenestra rötunda is composed or 
apache layer, of a second given offby thatof the cavity, and ofa tlıird coming 7! 
tbat which lines the internal scala of’the cochlea. Its structure then resemP} 
that of the membrane ofthetympanum, = 
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[ts posterior edge is convex, the anterior is straight. It is surrounded 
yutward by a small groove. 3 

On the pasterior wall of the cavity ofthe tympanum opposite the 
“ower extremity ofthe fenestra ovalıs, farther backward and much 

ore oufward, weremark the pyramid (eminentia pyramidalis), asmall 
riangular eminence, which terminatesforward by an opening which is 
zrooyed in it, and which communicates with the Fallopian canal: 
‘rom the anterior extremity of this asmall bridge of bone is frequently 
detached, which goes to the upper extremity ofthe promontory, below 
he fenestra ovalis. 

Below and more posteriorly is another opening (apertura chord@), 
khrough which the cord of the tympanum passes from the Fallopian 
nal to the tympanum, 

The space between the pyramid, the promontory, and the fenestra 
valis forms a considerable depression, termed the sinus of the tympa- 
sum (sinus tympani). 
Above and in the centre the cavity ofthe tympanum is grooved to 
ceive the upper part of the two largest bones of the ear. 
Upward and backward it communicates by one or moreconsidera- 
le openings with the cavity ofthemastoid process, which must con- 
equently be considered as a prolongation of it. This cavity is divided 
jy numerous septa into cellules, which enlarge much from the centre 
the circumference, and which are lined by the mucous membrane 
ich covers the inner face of the tympanum. 
' The internal wall of the tympanum presents at its anterior part a 
ove which leads into an osseous prolongation; this extends forward, 
d is the bony portion of the Eustachian tube (tuba Eustachii ossea). 
Ibove this groove we observe a second, which sometimes is not sepa- 
'ted from the other in its whole extent, and which lodges the tensor 
pani musele. 
" Under the posterior extremity of the second groove isa small open- 
8 which leads above to the superficial petrous groove, below to a 
rooye which descends on the promontory. This groove becomes at 
> lower part a canal which opens outward on the lower face of the 
yramid, between the carotid canal and the fissure of the jugülar 
ein, 
"Through this canal passes a filament of anastomosis between the 
‚cond branch of the trifacial, the glosso-pharyngaal, and the gan- 
ionnary nerve; this minute filament arises from the superficial 
»trous nerve, enters the cayity ofthe tympanum with another fila- 
nt of the great sympathetic nerve, and communicates below this 
vity with the ganglion of the glosso-pharyngeal nerve.* 


* Jacobson, Supplementa ad ototatriam; in Act, Hafn., vol. v., 1818, p. 292. 
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‘ times also in the upper portion ofits external wall. In other partsit 
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II, EUSTACHIAN TUBE. 



























$ 1925. The Eustachian tube, condwit guitural de Voreille, Ch. 
(tuba Eustachii), is a canal, the posterior part of which is formed of 
bone, butis ibrous and fibro-cartilaginous at its anterior portion, and 
extends from the tympanum to the upper part of the pharynx, The 
direction of this canal is oblique from above downward, from without 
inward, and from behind forward. It is nearly two inches long. x 

The osseous portion is the shortest, and is situated abovethe carotid 
canal. It becomes narrow from behind forward. # 

The cartilaginous portion proceeds directly below the base of the 
skull, but on the contrary gradually enlarges in the same direction. 
It is compressed from within outward in its whole extent. Its form is’ 
elliptical and it is fibro-cartilaginous in the inner portion, and some- 


is composed of a fibrous tissue, which arises from the periosteum of 
the inferior pterygoid process. R. 

The Fallopian tube is entirely lined internally by a very fine mu- 
cous membrane, which is continuous with that ofthe oral cavity and of 
thetympanum. Around the buccal orifice of thistube this membrane” 
becomes much thicker, partly from a great development ofthe-muci 
parous glands. 'Thence a prominence is formed, which changes this 
opening into a narrow longitudinal fissure and forms a kind of valve.> 


III. BONES OF THE EAR, 


$ 1926. The bunes of the ear (ossicula auditus),* situated at the 
upper part of the cavity of the tympanum, are the smallest bones in 
the body. They form a chain composed of pieces moveably articu 
lated with each other, which extends from the membrane of the tyım 
panum to the fenestra oyalis, consequently tothelabyrinth, and whit 
conveys to.the deepest parts of the internal ear the changes whie 
supervene in the membrane of the tympanum. 4 

There are three bones, the hammer (malleus), the anvil (incus), at 
the stirrup (stapes) ; andin the early periods of life a fourth, the {end 
cular bone. 


* J. A. Schmid, De periosteo ossiculorum auditus efusquevaseculis, Leyden, 17 
—H.F. Teichmeyer, Diss. medicasolemnissistens vindicias quorundam inventort 
anatomicorum, Leipsic, 1727.—Magendie, Sur Var yore tendent ou relachi 
la membrane du tympan et la chaine desosselets de ’ouwie dans ’homme et dans 
animaus mammiferes; in the Jour, de phys. experim., vol. i-, p. 341—347, tab. 
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a. Malleus. 


$ 1927. The hammer (malleus) forms the anterior and external 
ppart ofthe chain, and is divided intoa head, a neck, a handle, and pro- 
ocesses, 

The head, the upper part, is rounded, oblong, convex and smooth 
forward, concave and slightly uneven backward. Its posterior face 
“is oblong and surrounded by a slightly prominent edge. A transverse 
eeminence divides it into an upper and a lower face. 

The head is situated above the inferior edge of themembrane of the 
!ympanum in the anterior partofthe upper prolongation of the cavity 
f the tympanum. 

The neck is short, compressed in all parts, but particularly slightly 
attened from without inward. 

Its lower extremity is divided into three sections, the handle and 
he two processes. 

The handle (manubrium), or the inferior section, descends a little 
#rom withoutinward and from behind forward. It is terminated at its 
ower extremity by a small prominence, and is situated between the 
ayers of the membrane of the tympanuın. ! 

The external or the short process (processus externus, 8. obtusus, S. 
revis) projects more or less at the upper extremity of the handle, and 
rs with it aright angle. It is directed outward, and is separated 
y a deep groove from the head, into which the upper side of the in- 
rnal extremity of the auditory passage enter. 

The anterior long or spinous process (processus anterior, s. longus, 
spinosus) is thinner but much longer than the preceding,. and is 
uvex above and concave below. It is receivedby abroad and super- 
ial groove hollowed on the inner face of the upper extremity ofthe 
ng of the tympanum. 

"The malleus is connected with the membrane of the tympanum and 
'äth the incus. 


d. Incus, 


‚$ 1928. The anvil (incus)has nearly the form of a bicuspid molar 
oth ; it is composed of two branches and of a centre which may be 
#rmed the body. 

The body is almost square, flat, and presents forward a concave 
arface, by which the bone articulates with the head of the malleus 
) 1926). It is situated above the membrane of the tympanum. 

" The upper or posterior and shorter brauch is flattened from within 
ıtward, terminated by a blunt summit also situated above the mem- 
ane of the tyıpanum, and is directed horizontally from before back- 
rd, where its loose extremity terminates, 
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. The anterior or inferior branch varies in length, and is almost 
straight; its direction is from above downward and from behind for- 
ward, anditis situated more internallythan the preceding. Ittermi- 
natesin a small button-like prominence; it is situated behind the 
handle of the malleus, a little on the outside of it. 

The body of the incus articulates above and forward with the head 
‚oftbe malleus, by its long branch below with the stapes. It isnot 7 
directly connected with the membrane of the tympanum. 4 


c. Lenticular bone. 


$ 1929. The lenticular bone (os lenticulare, s. Sylvii) isanex- 
tremely small, flat, and rounded bone, situated on the inner face ofthe 
lower extremity ofthe long branch of theincus. It generally fuses 7 
withthe incus very early, even during the latter months of pregnancy, 
and then forns an eminence which projects on its inner face. # 


d. Stapes. 


$ 1930. The stirrup (stapes), is situated more internally than the 
other two bones oftheear, and is not perpendicular like them, but hori- - 
zontal. It is composed of a head, two branches, and the transyerse 
face or the base. : 

The head is rounded, oblong, and flattened from above downward. 
Its upper extremity looks outward and presents a slight depression for 
the lenticular bone: the two branches.are sometimes separated bya 
contracted neck. R i 

The anterior branch is always shorter and also straighter than the’ 
‚posterior branch. Both.are grooved on their internal faces, which look° 
towards a groovein which a membrane, a prolongation of that of 
the tympanum, extends between them. N 

The base has exactly the same form as the fenestra ovalis, with” 
which it is moyably nnited by the membrane of the tympanum. It 
is always a little narrower, so that it can enter and leave the vestibule‘ 
through this opening. 5 

Its inner face, which corresponds to the fenestra, is straight. The’ 
external is concave and circumscribed by prominent edges. 3 


Iv. MUSCLES OF THE BONES OF THE EAR. j .d 


$ 1931. The small bones of theear are moved by four muscles, 
which, like the bones to which they are attached, are the smallest m 
the body. Three of these are inserted in the malleus and one in the 
stapes. Two muscles of the malleus are situated before the cavity © 
the tympanum, the third above this cavity. That of the stape 
is situated behind it. The incus has no special muscle : it forms only 
a connecting link between the malleus and the stapes. h 
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a. Muscles of the malleus. 


$ 1932. The three museles of themalleus, from their connections of 
Ihe bone with the membrane of the tympanum, vary the degree of 
eension of this membrane. They are distinguished into an internal 
and an external. 


I. Tensor tympani muscle. 


$ 1933. The tensor tympani muscle, the internal muscle of the 
alleus (m. tensor iympani, s. mallei internus) is elongated. It arises 
om the upper part of the cartilaginous portion of the Eustachian 
abe near the sphenoid bone, and generally comes from its large wing. 
its direction is from before backward in the canal from which the 
trous process is grooved to allow it to pass to the osseous portion of 
etube. In the cavity of the tympanum the direction of its tendon 
khanges, leaves the internal wall of this cavity, goes outward and is 
ttached to the upper extremity of the inner face of the malleus 
ireetly below its long process. 

This muscle draws the malleus inward, tenses the membrane of the 
mpanum which the bone draws with it, and brings the chain of bones 
ward so as to sink the stapes into the fenestra ovalis. 





















2. Laxator tympanj major muscle, 


'$ 1934, The lazator tympani major muscle, the great external 
cle ofthe malleus (M. laxator tympani major, s. mallei externus 
ajor), arises from the grooved prolongation of the great wing of the 
Shenoid bone, and is directed from without inward and from before 
ckward. Its tendon enters the fissure of Glaser, and is attached to 
e long process of the malleus. ” 

! It draws the malleus forward and outward, and thus relaxes the 
mbrane of the tympanum. 


3. Laxator tympani minor muscle. 


15 1935. The larator tympani minor muscle, the small external mus- 
» of the malleus (M. laxator tympani minor, s. mallei externus minor), 
smuch smaller tlıan the two preceding, and arises from the upper 
ge of the/osseous portion ofthe auditory passage, passes between the 
vers of the membrane of the tympanum, goes forward and outward, 
d is attached somstimes higher and sometimes lower to the handle 
d the external process of the malleus. 
It draws the malleus upward, backward, and outward. It conse- 
utly relaxes the membrane of the tympanum, 


u2 
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ö. Stapedius muscle. 





















$ 1936. The stapedius muscle (M. stapedius) is oblong and trian- 
gular. It arises at the base of the pyramid, and goes forward and 
upward. Its tendon comes through the anterior opening in the top of 
the pyramid, and is attached to the posterior part of the head of the 
stapes. 

It draws the stapes backward, so as to bring the posterior portion 
of its base into the fenestra ovalis. It also draws the chain of the 
bones inward, and thus tenses the membrane of the tympanum. 

We have every reason to think that it acts at the same time asthe 
tensor tympani muscle. 


Cc. INTERNAL PORTION, OR LABYRINTE. 


8 1937. The labyrinth (labyrinthus),* the most internal part of ° 
the organ of hearing, comes next inside to the tymparum. Itisa 
double cavity situated ın the petrous portion of the temporal bone, di- 
rectly surrounded by the very firm substance of this portion, and ıs 
formed of several compartmeuts of very complex figures. We distin- 
guish in it a central part the vestibule, a posterior part the semicircu- 
lar canals, an anterior portion the cochlea, and the lateral parts the 
aqueducis. ; 3 

One of the two cavities which form it completely surrounds the? 
other and is moulded upon it, i 

The first is the osseous labyrinth, the second the membranous laby-" 
rinth. 


I. OF THE OS8EOUS LABYRINTE. 


$ 1938. The osseous labyrinth in the adult is not distinet from the 
compact substance of the petrous process of the temporal bone, ol 
which it forms the most internal, the firmest and the hardest part, 
which closely envelops and covers the membranous labyrinth. But 
in the early periods of life itis formed by a solid, hard, and brittle sub- 
stance, separated from the external layer of.the petrous process by @ 
less compact osseoustissue. Its internal face is moistened with limpid 
serum, which exactly fills all the space between itand the membranou 
labyrinth.r > 

During the early periods of life we find between the two labyrintk 
a membrane which is not the periosteum of the osseous portion, al 
though generally considered as such, but which belongs to the clas 


* A. Scarpä, Disquis. analomic@ de auditu et olfactu, Pavia, 1789.—A. Mont 
loc. cit.—Brugnone, Observations GBA DREH Bee sur le labyrinthe @ 
Poreille; in the Memoires de Turin, 1805—1808, p. l6’—Ir. j 

+ Cotugno, Diss. cit., $ xxix.—P. F, T. Meckel, De labyrirthi auris contenik 
Strasburg, 1777. E 
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of sero-mueous membranes. 'T'his is demonstrated by the numerous 
\vessels it receives, and by its abundant secretion and its connections 
iwith the membrane of the tympanum. 


a. Vestibule. 


$ 1939. The vestibule (vestibulum),* the middle of the bony laby- 
trinth, is situated farther inward and more posteriorly than the tym- 
jpauum. Itisof a rounded and oblong cavity, at about the centre of 
‘which we perceive the internal orifice of the fenestra ovalis. We there 
sremark principally two small depressions or superficial grooves, one 
superior, posterior and external, more extensive than the other and of 
san oval form (fovea, s. cavitas ovalis, s. elliptica, s. semi-elliptica) ; the 
vother inferior and anterior, small and semicircular (fovea hemi- 
spherica, s. orbicularis). The first is situated on the posterior and 
inferior wall, the second on the superior and external. They are 
sseparated by a sharp crest, which extends from above duwnward. 

The oyal fossa is continuous below with another which is smaller, 
ithe suleiform groove (fovea sulciformis). : 

$ 1940. In the circumference of the vestibule are six large foramina, 
and one which is rounded and very small. 

Of these six large foramina, one which occupies the anterior and 
Xnferior part of the vestibule leads to the superior scala of the 
zochlea; the other five, situated at the posterior part, are the orifices of 
he posterior part of the labyrinth, or the semicircular canals. 

The small opening at the posterior and inner part of the vestibule 
u the sulciform grooves leads to the aqueduct of the vestibule. 


db. Semicircular canals. 


- $ 1941. The semicircular canals (canales semi-circulares form the 
sterior and largest part of the labyrinth. 

There are three of them which occupy a square space:: the superior 
or anteriur, the posterior, internal or inferior, and the external. The 
first two are prependicular, the third is horizontal. 

When united they form more than halfa semicirele. They are 
uch more prominent at one of their extremities than at the otherand 
athe rest oftheir course, so that they represent in this place arounded 
esicle (ampulla). "They are not perfectly round externally nor inter- 
ally, but are slightly flattened and elliptical. 

' The diameter of their cavity is about half a line. 

' Their orifices are a little broader than the rest of their course. 

' The superior is oblique from without inward and from before back- 
ward. It forms the highest part of the labyrinth, and its two branches 
e separated the farthest. Its anterior and external opening, which 


* Ribes, loc, cit., p. 651. 





224 DESCRIPTIVE ANATOMY. f 
is situated above the fenestra ovalis, forms a considerable vesicle, of ' 
which we see another trace at its posterior extremity, through which ; 
it blends with the superior opening of the internal canal. f 
The inferior is also perpeudicular, but its convexity looks backward # 


and its concavity forward. It commences above by a short canal 
which it has in common with the internal extremity of the superior, 
and terminates by a vesicular enlargement below and inward in the 3 
vestibule. 4 
It is the longest, and its branches are nearest each other. 3 
The external or horizontal arises by a slightly marked vesicular 
prominence below the external orifice of the superior. » Its internal 
orifice in the vestibule is situated on the outside and below the com- j 
mon opening of the superior and the inferior. u 
‚It is the shortest and also the broadest of the three semicircular 





canals. 
}. The reunion which occurs between the superior and inferior canal, 
Er diminishes the number of the openings of the semicircular canals to 
2 five, instead of six. 2 


c. Cochlea. 


IR $ 1942. The cochlea * forms the anterior and most complex part 
of the labyrinth. It presents to a certain extent the repetition ofthe 
semieircular canals, and its figure perfectly resembles that of the 
shell-fish whose name it bears. 

B It is a grooved canal which gradually diminishes from its origin to ° 
= its extremity, and thus it finally becomes very narrow. It turns 
34 around a central and perpendicular portion termed the azis (modiolus), 
BE: which gradually becomes thinner. It thus describes two turnsanda 

half. f 

The first turn is much larger than the rest, which it envelops; the 
others however project much beyond it. 4 

; $ 1943. A horizontal plate of bone, which arises from the inner‘ 
E part of the cochlea and which is termed the spiral septum (lamina 
R spiralis), divides it into two canals situated one above the other and 
termed the scale. q 
The lower face of tlie spiral septum presents grooves which look 
towards the axis. Its upper face is the smoothest. i 
B:: It is formed of two lamin®, a superior and an inferior. 4 
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* G. Brendel, De auditu in apiee cochle@, Program. I. II., Göttingen, 1747.— 
J. G. Zinn, Observationes de vasis sublilioribus oculiet eochlea auris interne, Got- 
tingen, 1753.—J. G. Ilg, Einige anatomische Bemerkungen, enthaltend eine 
Berichtigung der zeiligen Lehrevom Bau der Schnecke des menschlichen Gehöror- 
"gans, nebst einer anatomischen Beschreibung und Abbildung eines durch ausse 
- PELOWe knochenwucherung sehr merkwürdigen menschlichen Schüdels, PragUß 

































OF THE EAR. 2325 


The inferior lamina is much broader than the superior, and termi- 
nates backward and vutward in the fenestra rotundain the tympanum. 
This has been termed the scala of the tympanum (scala tympani). 
It isseparated from the cavity of the tympanum by amembrane which 

| presents a depression on the side of this cavity, which is termed the 
ı secondary tympanum (tympanum secundarium). 

The superior scala is much narrower than the inferior. It termi- 
ınates at the anterior opening of the vestibule. Thence it is termed 
Üthe scala of the vestibule (scala vestibuli). 


sof this cavity, and the spiral septum terminates near the middle of the 
ssecond turn in a pointed hook, termed the hook of the cochlea (hamulus 
wwochlee). 

By uniting in this manner, the two canals of the cochlea give rise 

;o a tunnel-like cavity, the infundibulum (scyphus), the base of which 
iss turned upward and the summit downward towards the cupola of 
;he cochlea. 
This conical cavity forms the most prominent part of the cochlea. 
The axis,* which turos on itself, is hollow like the scale. A larger 
®anal passes longitudinally through it from its base to its summit. It 
Also presents numerous small openings, the diameter of which gra- 
Jually diminishes from its base to its summit. These openings lead 
»» small canals, which terminate on the spiral lamina.t 


%* Rosenthal, Sur la structure de ’axe du limasgon dans l’oreille del’homme; in 
ie Journal complem. du Dict. des sc. med., vol. xvi., p. 180 
*+ Anatomists have hitherto considered the axis of the cochleaasasmall column 
rmed by a yery thin osseous Jamina, through which a canal passes from the base 
* the summit, which is perforated bynumerous small foramina. Itis asserted that 
Sterminates at the second turn of the cochlea, at the top of which it appears on 
iving this place as a tunnel-form layerof bone, the summit of which isthe teımi- 
n of the axis, and the upper extremity of which looks towards the sumnmit of 
cochlea and is covered by aplate of bone. Hence are distinguished the cavityof 
‚eaxisand that ofthe infündibulum. There is also admitted in the lattera thin 
lumn around which the spiral septum turns from the second curve, and which 


of Kine hence he does notadmit an axis, but asserts that 


Bee init the form of a cylinder on 
chlea. The column is very thick in the 
ter, but very thin inthe second, where 


i column which goes directly to 
“sammit of the cochlea. The axis of thecolumn is perforated by a small canal, 
U this column is filled tothe second turn by an osseous cellular mäss, the cellules 
Yhich communieäte with numeroussmall foramina grooved along the parietesof 

{ch proceed between thetwo 
Rosenthal hassincemodifiedandrectifiedthe 


The cochlea however does not continue separated the entirelength 


“ 
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d. Aqueducts, 


‚8 1944, The aqueducts (aqueductus, diverticula,)* of the laby- 
rinth are short, narrow canals, which are directed from above down- 
ward through the substance of the petrous process of the temporal 
bone, and which enlarge a little in theircourse, T'herearetwo,the 
aqueduct of the vestibule, and the aqueduct of the cochlea. £ 

The agueduct of the vestibule,(aqu@ductus vestibuli) (begins bya 
very small opening in the inner wall of the ;vestibule before ıhe 
, common opening of the two perpendicular semicircular canals in the 
suleiform groove of the vestibule, which is in fact their internal orifice, 
It first goes a short distance from without inward and a little from 
below upward in the centre of the petrous proces, then from above © 
downward, insensibly enlarges on leaving this curve, and after pro- 
ceeding about four lines terminates a little behind the centre of the 
inner face of the petrous process of the temporal bone near the fossa 
intended for the gulf of the internal jugular vein, with which it 
always communicates by a slight groove. ä 
The aqueduct of the cochlea (aqueductus cochlea) commences by a 
wider opening in the tympanitic scala of the cochlea directly before 
the fenestra rotunda, descends from before backward, enlarges in 
this course, and terminates by a triangular opening at about the cen- 
tre of the inferior edge of the petrous process of the temporal bone. 
By these two aqueducts the membranous labyrinth communicates” 
externally,f and forms culs-de-sac between the bone and the dura-° 
mater. 


description of Ilg. It follows from his researches, that from the summit of the pil- 
lar of the first two turns a layer proceeds in asemicircle to the external wall, and’ 
terminates by a loose and semilunar edge, which ascends to the infundibulum, 
The last turn is open on theside of this edge, by which thelamina turned opposite 
the pillar terminates, and the uneiform extremity of the spiral lamina which is 
reflected around the same edge projectsin the turn in question; the two laminz 
terminate in this place, or ratlier blend in this small rounded cavity. The creoK 
turning round the edge of the lamina of the axis in the place where this lamina 
separates from the centre of the pillar, is like the extremity of the latter, separateg 
from the infundibulum. The edges of the spirallamina and of that of the pill@ 
are fitted to each other, cross so that their faces are turned from the side of th 
external wall of the cochlea, and as the latter incelines a little towards the centf 
of the pilen they form in some measure a broad tunnel-like edge for the cana 
rooved in the first two turns of the column to emerge. It follows then 
osenthal’s description: Ist, that, as Scarpa and some other anatomists hay 
asserted, the base ofthe infundibulum is situated on the summit of the cochleaaß 
its summitin that ofthe pillar, but it does not extend so deeply as they assert, 10 
it terminates below the last semiturn and is loose below the cupola of the cochle 
and there is no extended lJamina of the column which unites with its covering 
that Ilg is mistaken in saying that the axis extends to the centre of the coch 
to its roof,jand that it does not form a tunnel-like edge, and is attached to U 
summitof the cochlea by a rounded point closed at its extremity. Fr 
* D. Cotugno, De aqueductibus awris humane intern@ anatomica dissertal 
Naples, 1761.—P. F Meckel, De labyrinihi auris contentis, ‚Strasburg, 1774 
Ribes, loc. eit., p. 713. 2 F 
+ The opinion that the aqueducts establish the communication between the} 
byrinth and the exterior was admitted by Cotugno, who, thinking that the in 
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They also serve for the'passage of the arteries which enter the laby- 
rinth and the veins which come from it and the Iymphaties, the 
absorbent action of which prevents the abnormal accumulation of 
serum in this cavity. The veins, and perhaps some of the lymphatics 
also, empty into the internal jugular vein. This explains why mer- 
cury and other fluids pass from the labyrinth into this vein through 
the aqueducts, after distending the sacs of the membranous labyrinth. 


‘ nal ear is always exactly filled with serum, had been obliged to explain how this 
\ liquid can he moved by the compression exercised upon it by the base ofthestapes, 
ı to suppose the existence of derivative canals, which allowit to escapein part, and 
to leave a certain space between it and the parietes of the ventricle. The obser- 
‘ yations of Brugnone and of Ribes, which we shall mention hereafter, overturn 
all this theory. These anatomists consider the pretended aqueducts only as pas- 
ssages for thearteries and veins. Inregard to that of the vestibule, Ribes has 
« discovered thatat about the centre of the posterior face of the petrous portion of 
tthe temporal bone,twhere it begins as an uneven and undulating layer, it goes for- 
“ward, upward, and outward, proceeds first on the inside of the posterior semicir- 
€ eular canal, next between the posterior wall of the vestibule and the superior 
$semicireular canal, curvesand penetrates into the concavity formed by this canal, 
Üthence goes backwardand outward, and is distributed in the spongy tissue of the 
} posterior partof the labyrinth. This duct isat first very broad, and it contracts 
= much in its course upward. It generally gives off in its course other smaller ducts, 
zat each of which it becomes smaller, and among which Ribes has found some 
«which opened into the inner part of the vestibule, othersinto the posterior semi- 
©eircular caual, but only in three pieces, for in all others there was no duct from the 
Saqueduct proceeding either within the vestibule or to any other point within the 
Habyıinth. Besides this aqueduct does not existin the full grown fetus nor even 
some time after birth. It is designed to contain the blood-vessels which ramify 
jan all the spongy tissue surrounding the labyrinth, and sometimes enter into the 
restibule, Ribes asserts that the aqneduct of the cochlea arises at the base of a 
small depression situated aboutthe centre of the lower edge of the petrous portion 
of the temporal bone, aseends obliquely to the lower part of the internal auditory 
ppassage, passes under the labyrinth, goes horizontally backward and outward, and 
X erminates not in the internal scala of the cochlea, as is stated, but in the canal 
the fenestra rotunda below the membrane which closes its opening. As this 
Jassäge proceeds towards the tympanum it gives rise to numerous branches, It 
odzes the vessels which are distributed under the labyrinth in the spongy tissue 
ofthe petrous portion of the temporal bone and within the tympanum. Phus the 
„wo pretended aqueducts belong to the class of yascular canals described in a note 
on the osseous system. Butthere are others beside them observed in the petrous 
process. Ribes mentions three others: Ist, one which arises at about the centre 
Of the posterior base of the petrous process near its upper edge and twolines from 
he internalauditory passage, goes backward and outwärd, passesunder the anterior 
emicireular canal, opens directly under the curve of the superior semicircular 
anal, where it receives the pretended aauednet of the vestibule, with which it 
en goes into the spongy substance of the posterior oh of the petrous process 
nd in the mastoid cellules, lined by a prolongation of the dura-mater:: 2d, another 
Which arises near the centre of the anterior face nearthe upper edge of the petrous 
"ortion, and goes behind the superior semicircular canal: 3d, another which arises 
't the bottom of the longitudinal fissure which indicates the union of the petrous 
rocess with the squamous portion of the temporal bone, and through which pass 
yme vessels which are distributed in the mastoid cellsand the membrane of the 
yınpanum. These details may seem minute, but they are of the highest impor- 
nce, since ie to destroy an anatomical error on which rests a part of 
e theory by which physiologists still explain the philosophy ofhearing.” 
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II. MEMBRANOUS LABYRINTH. 


$ 1945. The membranous labyrinth* is enclosed in the osseous - 
labyrinth, and corresponds perfectly to its form, although it is much 
smaller. 

. Itis formed of a thin and whitish membrane, differing entirely 

from that which covers the inner face of the osseous labyrinth in the 
early periods of feetal existence. Its external face adheres to the 
inner face ofthe bony labyrinth by a loose cellular tissue. It contains 
in its cavity a fluid called the serum of the membranous labyrinth or 
the Zymph of Cotuyno, (aquula labyrinthi membranacei).+ Numerous 
vessels are distributed in its external face. 

The upper and posterior part of the osseous vestibule is occupied 
by arounded and oblong membranous sac, in which the membranous 
semicircular canals open, which enlarge also on the parts which cor- 
respond to the enlargements of the osseous canals. Before thissac 
we find one which is rounded, perfectly closed, and consequently 
entirely separate from the membranous labyriutb, which is smaller, 
situated partly in the semicircular fossa, and also filled with a serous 
fluid. These two sacs are attached to the osseous labyrinth by their 
posterior wall. T'he anterior, which looks towards the anterior wall 
of this latter and the fenestra ovalis, is loose and surrounded by the” 
serum of the osseous Jabyrinth. The semicircular canals are arranged 
precisely like the osseous semicircular canals. £ 

The membranous cochlea is formed by a fibro-cartilaginous layer, 
the membranous spiral lamina, which is adapted to the external and 
loose edge of the osseous spiral lamina, and which becoming softer 
and thinner onthe outside, isattached by its external edge to the outer 
side of the osseous cochlea. This lamina is longer than the osseous, 
for it extends to the summit of the cochlea. In this part of its course 
it is loose on its inner edge, while the external is attached as in ever 
other part. It terminates in a prominence. 4 












* Scarpa, loc, cit.—Brugnone, Observations Ka Rn Se sur Ü 
labyrinthe de l’oreille; in the Me&moires de Turin, 1805-1808, p. 167-176. 

+ Ribes (loc. cit.,p. 207) remarks that there are many adults in whom this hu 
mour fills the labyrinth, but thereare many in whom itis partially empty, and wh 
nevertheless always hear perfectly. He concludes, from these remarks, that t 
labyrinth is not constantly filled by serum, and that then there is in fact a spa® 
doubtless occupied by an äeriform fluid ; but this space, he adds, does not alwa 
exist equally in allthe cavities of thelabyrinth. Sometimes, in fact, we find lit 
of this humour in the semicircular canals, and mueh in the vestibule and 
cochlea; and sometimes the semicircular canals are full, while tke other cavılit 
contain but little. Finally hethinks that these changesdepend only on the sit 
tion in which the cadaver is held, These observations fully confirm thos 
Brugnone (Mem. de Truin, vol. xvi., p. 167), who also thinks that there isalmı 
always serum in allthe cavities of the labyrinth, but that this liquid does 1 
exactly fillthem in the natural state, because spaces exist in ice removed fft 
them, although liquids acquire more volume by congelation. . F.1 
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AUDITORY ‚NERVE, 


























$ 1946. We have already mentioned the origin of the auditory 
unerve and its course to the internal auditory passage, accompanied by 
üthe facial nerve. On entering this canal the auditory nerve divides 
into several branches, which enter the labyrinth, and the progress of 
which is indicated by the arrangement of the bones. 

In fact, the internal auditory passage* presents at the base of its 
savity forward, in the place where the internal and perforated plate of 
he axis of the cochlea is situated, a crest, the direction of which is 
rom before backward; itis at first slightly sensible, but is very marked 
the adult, which divides it into two halves, a superior and an in- 
rior, which islarger. The first belongs entirely to the facial nerve, 
hile the other belongs to it only in asmall portion of its anterior part, 
ö that we may say that the superior groove receives the facial nerve, 
and the inferior the auditory nerve. The first is divided by a longitu- 
tinal prominence into two halves, an anterior, the commencement 
f the Fallopian canal, and a posterior, in which the superior branch 
f the auditory nerve is situated. 

$ 1947. The auditory nerve is distributed to the membranous 
hbyrinth.t Its first branches go to the semicircular canals, and the 
:stibnle. The first, the largest, passes through the depression 
hind the origin of the Fallopian canal, and arrives at the sac'of the 
fperior semicircular canal; the second goes to the oval depression 
"the vestibule ; the third, still smaller, arrives at the sac of the 
sterior semicircular canal, 
\When the first branch has arrived thus far it divides into two twigs, 
Jiich separate like a fan; one of them goes to thelarger or common 
€ of the semicircular canals, while tke other belongs to those of the 
‘perior and external canal. 
‚All these twigs are evidently fibrous and interlace on the outer 
:e of the sacs, but when examined on their inner face they appear 
be a formless mucus. They do not extend over the whole vestibule 
)d the semicircular canals, but remain very distinct upon the surface 
the sacs. ie 
e nerve then goes forward in the axis of the cochlea, follows 
ctly the curves of the cavity, and gives off numerous filaments 
ich go inward through the openings in its axis. 
“he first filaments given off are the largest; the others gradually 
inish, and are nearer together. 
Finally, the nerve terminates at the summit of the axis by a con- 
rable filament much larger than the others, and which enters the 
aings in the axis, 


* Ribes, loc. cit., p. 660, 
+ Ribes, ibid, p. 665. 
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Tihe most internal of these filaments pass through the openings in 
the curves of the pillar, enter into the canals which terminate there, 
arrive on the spiral lamina, form an extremely minute plexus along 
its two faces, and terminate on the membranous spiral lamina, where 
they are entirely exposed. 

Scarpa* asserts that they proceed only between the two plates of 
the spirallamina ; but they in fact coyer also the outside of the supe- 
rior and inferior faces of this layer,t and those seen in this place, 
particularly those on the lower face, are even the largest. Some 
fewer and much smaller filaments pass through the foramina in the ° 
spires of the cochlea near the pillar, and go not into thespiral lamina, 
but to that portion of the membranous cochlea which forms its ex- 
ternal wall. All anastomose together on the outside of the cochlea. © 

The neryous filaments which enter the cochlea are, like the prece= 
ding, white, opaque, and evidently fibrous near ‚their origin; but 
their latter expansions are semitransparent, more grey, and similar 
to mucus. { 

$ 1948. The changes which are communicated to the cerebrum by 
the auditory nerve, and excite there the sensation of sounds, take 
place in the expansions of this nerve in the membranous labyrinth. 
These changes are doubtless caused by the compression which the 
serum in the labyrinth exercises on the ramifications of the nerves, 
and this pressure is necessarily the consequence of a change in the 
state of the parts on the outside of the labyrinth, especially. in the 
little bones of the ear and their muscles. In fact, according as the 

base of the stapes is more or less deeply, and partially or wholl 
imbedded in the fenestra ovalis, it compresses the serum within it in 


The external ear and the membrane of the tympanum principa 
serve to receive the undulations of sound, and to strengthen them 
which is effected by the tympanum and the mastoid cells. In regart 
to the little bones of the ear, independent of the use assigned them 
the malleus certainly modifies tne degree of tension of the membrat 
of the tympanum, serving to diminish it in loud and to increase 
in weak sounds. The Eustachian tubes serve to evacuate the flui 
secreted in the tympanum and to admit the air, to balance th 
acting on the outside of the membrane of the tympanum. Th 
concur also directly to hearing, for they also lead into the tympant 
the undulations of sound, which, reflected by the walls of this cavi 
fall princeipally on the membrane of the fenestra rotunda, called 
this reason the accessory iympanum.f 


* De org. aud. et. olf., p. 55-56, $ xi. 

+ Monro, On the ear, p. 197-199, vol. iii-iv. : 

+ Savart has concluded from his important researches on the mechanist 
hearing: Ist, that the communication of the vibrations by the air seems {0 
place, at least for smalldistances, according tothe same laws as those for so 
dies ; 2d, that it is not necessary tosuppose a special mechanism to cause the 
brane of the tympanum to vibräte continually in unison with the bodies wäue 
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ARTICLE THIRD. 


DIFFERENCES IN THE EAR DEPENDENT ON DEVELOPMENT, 
I. EXTERNAL EAR. 


$ 1949. The external part of the organ of hearing does not begin 
‘o appear till towards the end of the second month of pregnaney. 
Mit first resembles a slightly perceptible eminence formed like an 
longated triangle, the base of which looks upward, the summit down- 
Yard, and which is directly continuous with the lower part of the side 
ihfthe head, and in the middle of which is a triangular longitudinal 
jässure which becomes narrower and deeper from above downward. 
he prominence which surrounds the median depression soon rises to 
s posterior part, and becomes thinner in this place. It projects 
bove the surface of the side of the head, and slightly shows the 
aedian fossa. At the same time, or soon after, the anterior part of 
Ahne prominence is divided by a transverse fissure which arises from 
ss posterior part into two halves, of which the inferior is the anti- 
agus and the superiorthe commencement of the helix. Atthesame 
üme this anterior part of the external ear also rises and the posterior 


)on it, and that itis alwaysin the conditions fit to be influenced by any number 
“ vibrations; 3d, that its tension probably does not vary, except to increase or 
“minish theextentofthese variations, as Bichat hadasserted, butalwayssupposing, 
Meckel still admits, the con of what results from these experiments, thatis, 
imagining that the membrane is loose in loud and tense in feeble sounds ; 4th, 
at the vibrations of the membrane extend to the labyrinth unchanged by means 
the little bones; 5th, that the little bones also serve to modify the extent 
© tie yibrations of the parts inthe labyrinth;; 6th, finally, that the tympanum pro- 
ıbly serves to contain an air the physical properties of which are constant. Itard 
„serts that the membrane of the tympanum does not perform any motion which 
" visible or denoted by a bristle situated in the centre; but the more delicate 
nperiments of Sayart do not allow us to doubt these motions. When we saw the 
ral bone on thelevel of the external face of the membrane, and coverthiswith 
nd, we can perceive that the grains move slightly when we bring a disque which 
“vibrating, parallel to the membrane and near the surface, although its slight ex- 
ntand especially its form do not allow us to establish there ae nodalline. Itard 
atesthat the function ofthe little bones are to allow usto.hear low tones. J. F. St. 
ilaire thinks that they are of butlittleuse, and are onlyindications oftherespira- 
y apparatus, the opereulum developed in fishes, Tihe justice of thissecondpro- 
sition, which we shall not examine here, would not necessarilyinvolve that of the 
st, although not N experience. The direct partieipation of the 
ıstachian fube in hearing, which was asserted in the commencement of the last 
ntury, and afterwards brought forward’by Bressa, isevidently erroneous, It has 
sen perfeetiy refuted by Cotugno and Itard. If it was correct, we ought, as Ru- 
Iphi asserts, hear our own voice when speaking loudly after stopping the ears : 
t this is not true, Itard has very ingeniously compared the Eustachian tube ton 
le without which theair in a military drum would not vibrate ; butheismistaken 
ssaying that it seems only to renew the airin the tympanum. dhis is undoubtedl 
‚ principal function, but it also serves to excrete the mucus and the condense 
piration constantly secreted by the mucous membrane of this cavity. F. T. 
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enlarges, but is not removed farther from the side of the head. The 
anthelix and the tragus are developed also very early at the third 
month. The anthelix is at first more prominent than it is subse- 
quently, because the posterior edge of the ear rises but slightly or 
not atall. The lobule appears last. 

The external ear is much smaller in proportion to the head, the 
younger the fostus is. 

Its cartilage begins to appear at the third month ; but it is deve- 
loped slowly, for towards the end of pregnancy it is not as yet so 
extensive under the skin as in full grown individuals. 

The cartilaginous portion of the auditory passage, like the external 
ear, is at first proportionally much smaller than subseqnently. 

The long portion of this passage begins to form some time after 
birth by the enlargement of the cavity of the tympanum. Its ossi- 
fication is singular in this respect, that it generally begins much 
sooner in the external part of the canal, where it unites to the carti- 
laginous portion, than in the middle region of its lower part. 

The prolongation of the external-cutaneous system, around which 
this passage is situated, already exists very early inthe fetus, and 
it is not then even proportionally much shorter than in the adult, 
but it has another form and another direction. Asthe direction of 
the tympanum is then much more oblique from without inward than 
it is afterward, the upper part of its circumference at first does not 
exist; the inferior alone is developed, and forms on the outside and 
at the bottom of the tympanum, a large sac, which is much more 
ample in proportion to its length than it is afterward, descends also 

more perpendicularly, and is situated below the membrane of the ° 
tympanum, so as really to form its upper wall. 3 

The skin of the bony portion of the auditory passage is softer and 
thicker in the foetus than in the adult, 













il. INTERNAL EAR, 








$ 1950. Ist. The tympanum in the early periods of life is pro- 
portionally shorter and narrower than at a later season, particularly, 
because the mastoid process is very small, and its cells are not yet 
formed. Itis filled in the feetus with a thick gelatinous fluid, and it 
communicates with the mouth more directly the younger the fotus is, 
since the Eustachian tube is sborter and broader in the same pro- 
portion. The cartilaginous portion of this tube, until the middle of’ 
pregnancy, is simply membranous, and even in the full grown fotus 
the bony portion is at most separated within the canal by a layer ol 
bone, which formation continues most generally through life, so that” 
the septum rarely extends also to the outer side. F 

The tympanum, and with it the membrane, are much larger in pro= 
portion either to the external ear or to the whole head and body, the 
younger the foetus is, and even until in the fifth month of pregaaneyy 
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both are larger than the external ear.” Besides, asthe osseous portion 
of the auditory passage is not yet developed, the membrane of the 
tympanum is much nearertbe surface in the early periods of existence 
than subsequently, sothat the upper part directly touches the entrance 
of the-cartilaginous portion of the auditory passage, and consequently 
is almost exposed in this point, a very curious circumstance from its 
analogy with reptiles. Bollı also differ at first in direction, which is 
more horizontal, because at this period the membrane of the tympa- 
zum is more oblique from above downward and from without inward. 
2d. The small bones of the ear differ from all other bones of the 
body by their uncommonly early appearance and development. 

They are visible and even uncommonly large in proportion, at the 

commencement of the third month of pregnancy, although at this 

period they are still entirely cartilaginous, and we cannot well dis- 

tinguish the stapes from the incus. 'Thus, for instance, the malleus 

is about three lines high in the foetus of four months, so that the body 

being then four inches from the vertex to the coccyx, its length 

is to that of the whole body as 1: 16, while in the adult, where it 
‘ is four lines long, and where the distance between the vertex and 
| the coccyx istwo feet and a half, the proportion is only as 1: 90. 
The small bones of the ear are as large in the full grown fetus as in 
I the adult. 

They begin to ossify also very early, even before the end of the 
third month. Cassebohm asserts* that the stapes and incus ossify 
tsooner than the malleus, that the osseous nucleus of the incus is seen 
ffirst in its anterior branch, and that of the stapes in the head, whence 
it extends along the two branches to the base, which, with the lower 
fregion of the anterior branch, ossifies the last. In the malleuz, ossi- 
ffication commences in the head and anterior process, Our observa- 
@tions do not exactly agree with those of Cassebohm, It is true that 
e anterior branch of the incus ossifies before the posterior: we have 
‚always found it perfectly ossified, while the latter was entirely car- 
tilaginous, but the ossification of the malleus commences at the same 
time as that of the incus, and the stapesis still entirely cartilaginous, 
when it has advanced considerably in the other two bones. The 
place where it begins in the stapes is not well determined: it is 

etimes in the lower part of-the posterior branch, and sometimes 

n the base, but never, according to our obseryations, in the head. 
These bones differ very much in their forms. The incus changes 
he least. ‘The branches of the stapes seem at first not to be sepa- 
ated from each other, which deserves to be noticed on account of 
he analogy resulting from it with the formation of this bone in the 
:etaceous animals, and with that of the inner part of the single bone 
f the ear in birds and reptiles. It is certain that even wherethese 
wo brauches are detached from each other, the opening between 
ühem and the base is proportionally much smaller than at subsequent 


* Loc, cit,, p. 56. 
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periods, although, however, its form is then less oblong. This 
narrowness of the foramen, which is evidently an approximation to 
its entire deficieney, and the union of all the parts of the stapes in 
one, depend principally on the greater thickness of its branches. 

But of all the bones of the ear, the malleus changes the ‚most 
during its development. Perhaps no other bone can be compared 
with it in this respect. 

The most remarkable difference is the existence ofa right cartila- 
ginous process, formed like a very elongated cone, which is also very 
long and very thick in proportion to the rest ofthe bone, This pro- 
cess arises from the anterior side of its head, leaves the tympanum 
between the petrous process of the temporal bone and the ring of the 
tympanum, is fitted directly to the inner face of the lower jaw, and 
extends to the anterior extremity of this bone, where it sometimes, 
perhaps even always, unites with that of the opposite side. This 
cartilage never ossifies, although in the commencement it forms mos% 
of the mass of the bone; it disappears at the eighth month. The 
anterior process of the malleus corresponds with it, it is true, to a 
certain extent, in respect to its position: but we also perceive thatin 
the foetus, where the two parts are distinct rom each other, the car- 

‚tilage is situated above the anterior process. We may then at most 
admit that this latter makes part of it, and that they are: separated 
very early. This cartilage is very curious, because fishes, reptiles, 
and birds, present a similar one, which extends from the posterior to + © 
the anterior portion of the lower jaw. In these animals it rests on 
a small bone placed on the inner face of tbe posterior part of the 
lower maxillary bone, and we may consider it as a rudiment of the 
malleus, which does not exist in them. 

3d. The membranous labyrinth. exists long before the osseous ° 
labyrintı. We have found it atthree months perfectly developed 
in the cartilaginous mass, which ‘afterwards ossifies. Even in the 
early periods of life it is more distinct, and formed of firmer and more 
solid membranes than at subsequent periods. Itis composed at first 
oftwo very distinct membranes, an external and an internal, which 
are simply enclosedin each other, but there is no continuity between 
them. 

The internal is white, transparent, thinner, but firmer and more 
elastic than the external. The latter does not adhere to the cartilage, 
as afterward it is not attached to the bone, which is developed at the 
expense of this latter. 4 

The inner face of the external membrane is smooth, and the ex- 
ternalis corrugated. It gradually disappears, sothatatseven months 
we cannot trace it. Before entirely disappearing it gradually 
becomes thinner. The internal becomes proportionally narrower 
but firmer ; it seems to be attached more intimately to the inner face 
of the cartilage which surrounds it, in the early periods of existence, 
than subsequently. 
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As yet we have been unable to ascertain if there is not a period 
when the membranous labyrinth is uncovered in the skull, at least 
in part, and where its structure is more simple than it is afterward. 
At three months it is entirely surrounded by a mass of cartilage, and 
is as complex in its structure as at a more advanced period of life. 
We only remark, that like the cartilage which envelops it, ıt is at 
first more compressed from without inward, and proportionally higher, 
which undoubtedly depends, at least in part, on the greater develop- 

' ment of the encephalon. N 

At four months we find the membranous cochlea as complex as it 
‘is in the adult, while afterward its circumference seems to be formed 
«only by the membranous labyrinth;; it is then constituted by a very 
ithick membrane, which makes a part of this latter. We have as yet 
been unable to obtain any suflicient data in regard to its form before 
tthe fourth month of pregnancy. 

The secondary tympanum and the fenestra rotunda are at first 
Assituated more externally and parallel to the membrane of the tym- 
Arpanum. They afterwards go backward, which depends principally 
Mcon the development of bone in their circumference. 
4th. When we study the development of the osseous labyrinth, we 
must distinguish the formation of the osseous substance of the petrous 
porocess of the temporal bone from that of its own. The first com- 
wnences before the second, and follows the usual'mode ef ossification, 
hat is, it takes place by the development of a loose, soft, and plexi- 
'orm tissue in the homogenous mass of cartilage previously existing, 
hich gradually extends from before backward. The circumference 
fthe fenestrarotunda ossifies first towards the end of the third month, 
khich is curious as an analogy between this opening and the tympa- 
sum. Ossification begins at the upper part, then extends to the 
#wer, and when it has thus formed a ring, it goes forward. At the 
Mume time there is developed a special osseous nucleus, which is 

Atirely distinet from the preceding, at the outer extremity of the 

Jperior perpendicular semicanal: next there appears a third small 
‚ale at about the centre of ıhe internal perpendicular semicanal. 
tthe same time ossification proceeds rapidly backward and downward 
om the point first formed, and gives rise to the floor of the labyrinth. 
ae second nucleus enlarges more quickly perhaps than the first, so 
Wat the superior perpendicular semicanal is soon entirely ossified, 
cepting only its lower and concave face. At the same time, ossi- 
jation commencing at its internal extremity, advances on the in- 
mal face of the petrous process, circumscribes the internal auditory 
samen, enters within it, and forms the floor of the cochlea. 
The horizontal semicircular canal begins to ossify at the fifth month. 
\this time the piece of bone which forms the superior perpendicular 
aal extends backward, downward, and outward around the mem- 
‚nous horizontal canal. At least we have been unable to discover 
pecial nucleus for this canal, which seems to ossify by the extension 
he first two nuclei, the edges of which finally unite. 
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The formation of the interior of the cochlea belongs almost wholly 
to the osseous labyrinth. The cartilage and then the,osseous sub- 
stance of the petrous process, do not participate in it except by a nar- 
row prolongation sent by this latter into the cavity containing the 
membranous and then the osseous labyrinth, the spires of which it 
slightly separates. 

. The loose edge of this projecting lamina is turned outward, It ex- 
tends from the upper part of thefenestra rotunda and the outside ofthe 
cochlea, to the summit of this latter, acrossits cavities, and thus diyides 
it anteriorly, but very imperfectly, into an external and an internal 
cayity. This lamina is broader at first than it is subsequently. Be- 
sides, the internal face of the cochlea is entirely smooth, and this part 
of the internal ear presents at this periodthe greatest analogy with the ° 
cochlea of-birds: at a later period, after the third month, as the 
cochlea enlarges from without inward, the lamina in question becomes 
narrower, and at the same time slight prominences are developed, 
which separate externally the two and half turns of the cochlea from 
each other, and make part of it. 4 

The osseous labyrinth is at first entirely separated from the osseous 
mass of the petrous process which surrounds it, and which is developed 
before it. It is, however, always applied to it. Its surfacethen is ® 

‚ entirely smooth. The inner face of the osseous mass of the petrous ” 
process is also smooth to a certain extent, although more corrugated 
than that of thelabyrinth. The two surfaces soon blend together, but 
they can be entirely separated in children, and the smooth polished 
surface of the labyrinth can be demonstrated; but they afterward? 
become inseparable. The line of demarcation is very evident it 
every part, particularly in the cochlea,: where it is perceived that the 
prolongations described above are perfectly distinet from the canal 
formed by the membranous and osseous labyrinths. 

Thus the osseous labyrinth is developed independent of the osseous 
substance of the petrous portion. As the external membrane of the 
membranous labyrinth disappears at the period of its formation, it is 
not improbable that it changes into osseous substance, or at least that 
this substance transudes through its external face. In fact, th 

membrane does not exist for some time with the osseouslabyriuth, and 
may always be easily separated from it: but we are satisfied, from nus 

merous observations, that as the osseous labyrinth is developed around 

it, it becomes denser, firmer,; dryer, andin a measure horny : hence W 

have been induced to believe that the two modes of formation co-exis 

that is, that the membrane secretes first the labyrinth, then that & 
analogous substance being deposited with it, it unites with the layt 
it had first formed, and becomes its internal layer. The formatio) 
of the osseous labyrinth would thus resemble that of the teeth.* 


* Ribes has asserted that in the fetus the serum of the labyrinth is reddis) 
bloody, and exactly fills it. As the infant grows older, it becomes clear, limp 
and less in quantity, and the ear becomes more sensible to sounds. F. T. An 
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ARTICLE FOURTH. 
ORGAN OF HEARING-IN THE ABNORMAL STATE. 


$ 1951. As the organ of hearing is very complex, it presents very 
unumerous and very different anomalies* in respect to their essence ; 
Iby these the ear is unusually hard or soft, or is entirely deficient. 

$ 1952. The deviations of formation are here, asin every other part, 
Öthe most interesting in a physiological point of view. ; 

As inall other parts of the body, they are more or less characterized 
kby a retarded development,f and are also more or less repetitions of 
wwhat is observed in animals inferior to man. _ 

Sometimes the development of the whole ear is arrested.f 


I. EXTERNAL EAR. 


$ 1953. ]st. Deviations of form in regard to quantity. The entire 
sence of the external ear, of which we possess some instances, de- 
jends on the permanence of a state which marks the early periods 
f feetal existence. 

The anomaly varies a little less from perfect development when the 
ar is closed, which can exist in different degrees; these lead imper- 
ptibly to the normal formation by the shortness and narrowness of 
@ external auditory passage. 

The absence of the lobule, or its adhesion with the skin of the head, 
\ the least deviation from the normal state. This state also exists 
gularly at a certain period of the formation of the foetus. 

' We may consider the frequent enormous enlargement of the ears 
> an anomaly of an entirely different character. 

. 2nd. Deviations of formation in regard to quality. These are the 
rning of the ear on the orifice of the external auditory passage, 
hich more or less closes this canal.$ 


II. INTERNAL EAR, 
A. TYMPANUM. 


1 $ 1954, Ist. Deviations of formation in respect to quantity. Some- 
mes the tympanum is not sufliciently large, and is even closed on the 


* Besides the works of Duvernoy, Wildberg, and Saunders, already mentioned, 

"hich treat also of the diseases of the ear, consult, J. A. Rivinus, De auditus 
iis, Leipsic, 1717.—J. M. G. Itard, T'raitd des maladies de l’oreille et de 

ion, Paris, 1821.—C. F. A. Eschke, Diss. de auditus vitiis, Berlin, 1819. 

f See on this subject our Handbuch der pathologischen Anatomie, vol. i. PP. 


t Raderer, Descript. fetus parasit.; in Comm. soc. Gatt., vol. iv. 
> Walter, Woltkauigeschwälste, Landshut, 1814, p. 83, 
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outside as in fishes. Sometimes one or more of the little bones of 
the ear are deficient, or they are too small.* Sometimes they are 
unusually large, thus preserving the distinctive characters of the 
foetus. They are rarely more aumerous than usual. When super- 
numerary bones exist, they are always very small. They occur par- 
ticularly between the malleus and incus, and also in the neck of the 
stapes. 

2nd. Deviations of formation in regard to quality. The bones of the 
ear are sometimes formed after a different type, and then are more or 
less similar to those of certain animals. 

Thus Comparettif observed in a man, that not only the two sta. 
pedes were very small, but also formed by a single branch, witha 
small base closing the fenestra ovalis, which was very narrow.} 


B. LABYRINTH, 


When the labyrinth is very imperfectly developed, there is only a 
single cayity closed externally, which is not divided into the vesti- 
bule, cochlea, and semicircular canals, and which does not communi- 
cate with the tympanum.$ This form resembles that of the organ of 
hearing in the crustacea and the cephalopoda. Perhaps itis normal ° 
also in the early periods of the existence of the human fcetus. 1 

When the development is more advanced, the cochlea describes 
fewer turns than usual,j| even as in reptiles and birds, it appeärs as 
asac-like prolongation, which is not curved on itself. From our pre- 
ceding remarks, this anomaly should be considered as a continuance 
in the foetal state. $ 

The labyrinth is sometimes ossified imperfectly, whence a portion 
of the membranous labyrinth is exposed.“ 


* Bernard, Sur un vice d’organisation de l’oreille externe; in the Journ. de 
physiol. ewper., vol. iv. p. 167, 

t Zoe. cit.,p. 24. 

+ We find the malleus sometimes larger, sometimes shorter, sometimes with an 
enlarged head or process, 'T'he incus has been observed sometimes narrower, some- 
times broader, and sometimes with its long branch more.or lessarched. Rudolpl 
has described and figured (Diss. sis. observationes osteologicas, Berlin, 1812, tab-i, 
fig. 15.) astapes, ofwhich the branch alone communicated with the base, the other 
being loose, and forming with the preceding an obtuse angle. Lasecke seenis {0 
have observed a similar case (Obs, anat. chirurg., Berlin, 1754, p.15.) Tiedemann 
has described a stapes found in a newly born infant, which presented neither 
branchesnor opening. It resembled asmallpyramid, the base of which represente 
theplane surface, and from whence a piece of bone arose, slightlydepressed, which 
was articulated with the long branch oftheincusby aroundedprocess, He has also 
seen in anadult the two branches ofthe stapes completelyunited byalayerof bon 
so that there is a slight depresssion, but no opening between them (Sur quelgue 
varialions dans la forme del’etrier chez ’homme; in the Journ. compl&m, des.$0 
med.,vol. viii. p. 83. : Te 
$ Roderer, loc. cit.—Meckel, Handbuch der pathologischen Anatomie. vol.i 


6. ; 
| Mondini, Anat. surdinati; inthe Comm. Bonon., vol. viii.—Meckel, loc, 08 
vol. hr 403. 3 
a Mondini, loe. cit, 
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C. AUDITORY NERVE, 






































Sometimes in deafand dumb people the auditory nerve is smaller* 
by half than it is generally.t 
$1955. The accidental or consecutive deviations of formation result 
from an external lesion, which is purely mechanical, or an alteration 
in texture. Sometimes in hydrocephalus the two external bones of 
the ear are pushed outward and detached from the stapes, and some- 
times even this is unconnected with the fenestra ovalis.f 
$1956. The alterations of texture in the organ of hearing are prin- 
eipally inflammation and its consequences, among which we must first 
mention adhesion and suppuration, which frequently affect the exter- 
nal and the internal ear. The buccal orifice of the Eustachian tube 
is frequently obliterated after scarlatina, or the tympanum and the 
bones are destroyed by ulceration. The entire or partial destruction 
ofthe membrane of the tympanum and very probably also the ano- 
malies in the tumors ofthe labyrinth, which are thickened,$ solidified, 
and changed into a hard body]|| after long affections of the internal 
ear,! belong to this class. 
The new formations developed in the organ of hearing: 
lst. Accidental ossification, by which the bones of the ear adhere to 
each other, and obstruct the fenestra rotunda,** in which case we also 
find the bones, particularly the stapes, twice as large as they are gene- 
'rally: the stapes also is fused with the fenestra ovalis,ff and forms 
‚ osseous concretions{f in the membrane of the tympanum.$$ 


%* Haighton, Mem.of the med. society, vol. iii. p.1. 

+ This fact has been observed several times, among others by Sylvius, Hoffman, 
and Arenda. Itard also has seen it : but he thinks that the wasting ofthe auditory 
nerve is more frequently the effect than the cause of deafness (loc. cit, vol, i. 


?- EN ; # 

+ Blumenbach, Geschichte der Knochen, p, 140.| 

$ Haighton, loc. eit.—Cline, in Saunders, loc. cit., pP. 88. \ 

I See on thissubject an important memoir on the physiological relations, by 
 G. F. St. Hilaire, ir la nature, la formation et les usages des pierres quon trouve 
% dans lescellules auditives des poissons ; in the Me&m. du Museum, 1824. 


| Itard has seen one case (/oc. cit., vol.i, p. 395) where the fluid of the labyrinth 
« wasdeficient. 


#** Cotugno, loc, cit., 572, p. 61. 
+r Valsalva, De aure huumand, cap. ii. $x. 
tt Cassebohm, vol, iii., p. 33,—Lesecke, Obs. anat,, p. 25.—Keehler, Beschrei- 
a der Loderischen Präparate, p. 148. 
i 


. 
k 
I 


Ribes, (loc. cit.,p. 654,) has foundthemembrane ofthe fenestra rotunda ossi- 
na man completely deaf, and destroyed in several subjects, some of whom 
had not completely lost the power of hearing. This latter circumstancedeserves 
%t0 be remarked, since SOREBNEE deafness does not result from injuries ofthe mem- 
brane of the tympanum, which is so analogous to thatofthe fenestra rotunda. Ac- 
scording to Pinel’s observations, it would seem that deafness depends on an altera- 
in the texture of the mucous membrane of the internal ear rather than on any 
er cause, although he seems to attribute it to the diminution ofthe fluid in the 
rinth, which in this case is only a consequence of inflammation. (Recherches 
“sur 2) causes dela surditd chez les viellards; inthe Archiv, gen. de MRALAEON vi., 
»p ; Bin 
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.2d. The formation of accidental cartilages and fibro-cartilages 
sometimes observed under the form of tumours which adhere to the 
auditory nerve.* Ei? 

Among the entirely abnormal formations we must arrange the f 
Fungous tumours and the polypi, which are developed principally in [2 
the mucous membrane of the auditory passage. E 


CHAPTER II. 


ORGAN OF SIGHT. 


$ 1957. The organ of sight (oculus)+ occupies the upper part of 
the front of the face, and is situated on the right and left, on the 
sides and above the root ofthe nose in the orbit and eircumference of 
this cavity. We distinguish the eye or the globe of the eye (bulbus 
oculi) withthe muscles which move it and the parts which protect it. 


ü ARTICLE FIRST. 


PARTS WHICH PROTECT THE EYE. 


$ 1958. The parts which protect the eye,f comprise two folds of 
skin, called the eyelids, very thick hairs, called the eyebrows, and the 
lachrymal passages. ; 


*Sandifort, Obs. anat. pathol., book i. c. 9. $ - 
+ Fabrieius d’Aquapendente, De visione, voce et auditu, Venice, 1606.—V.F, 
Plemp, Ophthalmographia, s. tractatio de oculo, Louvain, 1648.—G. Briggs, Oph- 
thalmographia, seu oculi ejusque partium descriptio anatomica, London, 1685.— 
3. Taylor, Noweau traite d’anatomie du globe de l’eil, avec” e de ses diffe- 
rentes parties, et de celles qui lui sont contiguds, Paris, 17388.—A. Bertrandi, Diss. 
II. de Hontes et oculo, Turin, 1748.—J. G. Zinn, Deseriptio anatomica oculi hu- 
mani, Gottingen, 1753.—G. Porterhield, Treatise on the eyes, the manner and 
‚phenomena of vision, Edinburgh 1759.—M. Horrebow, De oeulo humano ejusque 
morbis, Copenhagen, 1792.—A. Monro, Miscellaneous observations on the struc- 
ture and the functions of the eyes ; in his Treatise on the brain, the eye, and the 
ear, Edinbureh, 1797.—S. T. Seminerring, in Demours, Traite des maladies des 
eu, vol. iv.—J. G, G. Voit, Oculi humani anatomia et pathologia, Nuremberg; 
'1810,—C. H. T. Schreger, Versuch einer vergleichenden Anatomie des Auges, 
Leipsic, 1818.—D. G. Semmerring, De oculorum humani animaliumque sectione 
"horizontali, Gottingen, 1818,—J. A. Hegar, Diss. de oculi partibus quibusdam, 
Gottingen, 1818.—C, F. Simonson, Analomico-physiologieus traetalus de 0 
Copenhagen, 1820, N ; . R/ 
t Rosenmuller, Organorum lacrymalium partiumgque oculi ewternarum @£ 
scriolio, Leipsic, 1797, 
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I. EYELIDS. 



























$ 1959. The eyelids ( palpebr@) are perpendicular folds situated 
‘efore the anterior orifice of the orbit, which they close more or less 
serfectiy. They are distinguished into upper and lower. They 
Idend together in the great or internal angle, and the small or exter- 
al angle of the eye (canthi oculi, internus et externus), and are se- 
arated from each other their entire breadth by a transverse fissure 
fissura palpebrarum)). 
"The superior is much greater than the inferior; a flat ligament 
trmed of transverse fibres several lines long, leaves the great angle 
Ithe eye and goes inward between the fibres of the internal portion 
the orbicularis palpebrarum muscle; its internal extremity is 
oader than the external, and is attached to the upper part of the 
sal process of the superior maxillary bone. Tbis is the palpebral 
sament (lig. palpebrarum). 
I The eyelids are composed of two layers of skin, one external and 
2 other internal, of cartilage and muscular fibres. They rarely or 
wver contain fat. 
I'The exterior layer of skin makes a part of the external cutaneous 
tem. It differs from the rest of the skin only in being very thin 
destitute of hair. 
[lt is continuous on the edge of the eyelids, which is nearly a line 
ad, with tbe internal layer which belongs to the internal cutane- 
3 system, that is tothe mucous membranes. This layer is also 
n, reddish, and moist. 
it istermed the conjunctiva. It lines the whole extent of the inner‘ 
‚eof the eyelids, is reflected on itself in the parts where these move- 
e folds are attached to the rest of the skin, and is called the 
»ica adnata, is fitted to the anterior part of the sclerotica, from 
“ich it may always be easily separated, and which it covers to the 
sumference of the transparent cornea. At least it is not possible 
ctly to demonstrate that it extends also on the anterior face of 
3 last membrane, for if in certain morbid affections a layer rises 
\the anterior face of the cornea, this circumstance authorizes us to 
ak, but does not proye, that this layer in question is a prolonga- 
ı of the conjunctiva. Admitting that this passes really on the: 
nea, and that it blends with the external pellicle of this mem- 
ne without any marks of separation, it does not follow that it 
esses in this place the characters of a serous membrane,* for 
' anterior face of the transparent cornea belongs rather to the 
softhemucous membranes.f Walther has already demonstratedf 


PR. N“ Abhandlungen aus dem Gebicte der praktischen Med., Land- 


‚1810, p 
Nardrop, . Anatomy of the eye, Edinburgh, 1818, p. 14. 


100. cit., 
L. 11. 2 
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that it is wrong to exclude the conjunctiva entirely from among 
the last membranes. The adhesions * between its two oppo- 
site faces which have been brought forward to separate it from 
the other mucous membranes, and which have been used toa cer- 
tain extentto class it among the serous membranes, are rare and 
accidental, and supervene probably after suppuration, in which case 
even the mucous membranes contract adhesions, 


A. EYELASHES, 


$ 1960. The anterior part of the edges of the eyelids presents 
three or four irregular ranges of short, straight and arched hairs, 
which gradually become larger from the two angles ofthe eye to the 
centre, and which are termed the eyelashes (cilia)f Those of the 
upper lid are more numerous and stronger than those of the lower, 
The former are arched from 'above downward, and the latter from 
below upward. When the lids close they intercross and form from 
their curve a broad ridge. 


B. MEIBOMIAN GLANDS. 

$ 1961. Farther back and nearer the posterior limit of the edge of 
the eyelids, at about its centre, is a series of openings regularly aı 
ranged which are also larger in the upper than in the lower eyelid 
and which do not occupy the entire breadth of these moyeable lids; 
These openings lead to the glands .of Meibomius, or the sebaceow 
glands of the eyelids (Gl. Meibomiane, s. palpebrarum sebace«), small 
very elongated, narrow, tortuous burs&, which terminate in sad 
generally single, but sometimes divided at their base into severa 
compartments, which are situated perpendicularly below the cot 
junctiva, between it and the tarsal cartilages. ‘These glands af 
filled with a thick, yellowish viscous substance, called lema, whic 
' accumulates around the eyelashes during sleep, and which is eası 
distinguished by its colour from the red conjunctiva. 


C. PALPEBRAL CARTILAGES, 


$ 1962. Each eyelid contains between the two layers of skin @ 
near its loose edge an oblong cartilage called the tarsus, which ( 
termines its form. These cartilages extend much farther from wi 
out inward {han from above downward, and tbey are very thin fr 
before backward. They are much thicker at their loose and strail 
edge than on their convex portion, which looks to the base of} 


ee p- 18: 


* A. Schmidt, in the Ophthalmologische Bibliothek., vol. iii., 
TH. Meibom, ‚De vasis palpebrarum novis Epist., Helmstadt, 
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‘eyelids; they extend on the inside only to the lachrymal puncta, 
and terminate on the outside also a little before the commissure of 
ithe two eyelids. Their convex edge and their internal and external 
sextremity becomes at the two angles of the eye a very dense cellu- 
ar tissue, which is called the tarsal ligament (lig. tarsi, internum et 
sexternum); this unites them to the external and internal edge of the 
santerior opening of the orbit. 


D. MUSCLES OF THE EYELIDS. 


$ 1963. The eyelids have two muscles, which act in opposite”di- 
ections, the orbicularis palpebrarum and the levator palpebr@ supe- 
ioris muscles. The first is common to the two; the second belongs 
the upper eyelid only. The lower eyelid has no special muscle. 


A, ORBICULARIS PALPEBRARUM MUSCLE, 


$ 1964. The orbicularis palpebrarum muscle, naso-palpebral, Ch. 
IM. sphincter palpebrarum, s. oculi), is thin, membranous and cir- 
ular, although a little elongated. It occupies the upper and ante- 
iior part of the face and the lower and anterior part of the skull. 
"onsequently it is not by any means confined solely in the eyelids. ' 
Its internal part is the slightest but the thickest. After leaving 
ais pointit extends considerably upward, downward and outward. 
It isattached above and belowto the palpebral ligament, so that it 
yay be said to leave the inner angle of the eye and to return to it. 
ı Besides this origin, several other fasciculi pass before and behind 
e palpebral ligament, whence it follows that a portion of this 
uscle is formed by uninterrupted circular fibres. | 
" The orbieularis muscle arises above by short tendinous fibres from 
e upper extremity of the nasal process of the superior maxillary 
ne, from the os unguis, and the lower and anterior part of the 
sal and orbijtar portions of the frontal bone. 
| It arises below by similar fibres from the lower part of the inner 
ge, and from the inner part of the lower edge of the orbit, which 
‘e formed by the ascending process and by the body of the superior 
'azillary bone. 
} Its fibres separate especially in its lower part, and fasciculi are 
tached from its outer part, some of which go to the cellular sub- 
nce and others enter the zygomaticus minor and the levator labii 
erioris muscles, 
he internal part of this muscle which is contained in the eyelids, 
re it is situated directly below the external cutaweous layer, is 
ch less extensive than the external. Its fibres are straighter, thin- 
r and paler than those of the latter, with which it is always 
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uninferruptedly continuous, although it has been considered a special 
muscle, called the ciliaris muscle. 


B. LEVATOR PALPEBRE SUPERIORIS MUSCLE. 


$ 1965. The levator palpebr@ superioris muscle, orbito-palpebral, 
Ch., is very long, thin, and triangular. It arises by a short tendon = 
at the base of the orbit from the periosteum which lines the upper 
part of the optic foramen, and blends in this place with the tendons 
of the rectus internus and rectus superior muscles. It gradually 
becomes broader and thinner, advances directly under the orbitar, 
plate, covering first theinner and then the whole of the rectus superior 
muscle. It finally becomes a very thin tendinous expansion, often ” 
scarcely perceptible, part of which is attached to the upper edge of 
the superior palpebral cartilage, while the other passes between the ” 
orbicularis palpebrarum muscle and this caitilage, and extends to its ° 
lower edge where it is inserted. 1 

It raises the upper eyelid. 


E. THIRD BYELID AND CARUNGULA LACHRYMALIS. 


$ 1966. Beside the upper and lower eyelids there is also in the 
great angle of the eye a third, which is much smaller and imperfect. 
The two palpebral commissures differ in form. The external is” 
more pointed than the internal. The latter resembles a small and” 
narrow prolongation of the palpebral fissure towards the nose, the 
separation of which with the rest of the fissure is marked very evi- 
dently by the lachrymal puncta, and which terminates inward in a 
rounded edge. 
The third eyelid is found in this space. , 
‚It has the form of a triangle, the summit of which looks inward 
and the loose edge outward; tbis last is semicireular. It is formed’ 
by a fold of the conjunctiva by a small palpebral cartilage situated 
near its loose edge, and by a considerable number of sebaceous 
glands united in a rounded or slightly triangular mass, between which 
are small, straight and very fine hairs analogous to the eyelashes. 
The sebaceous glands are situated entirely inward, and project 
particularly on its anterior face. 3 
They are called the caruncula lachrymalis. The external and loos@ 
part of the third eyelid, which passes much farther forward than the 
caruncula, has been termed the semilunar fold (plica en er 
This part then really possesses allthe constituent parts of an eyelid« 
It differs from the other eyelids by its smallness and in the deficiency 
of an external layer of skin and of muscular fibres. Itis in fact@ 
rudiment of the third eyelid which exists in most vertebrated animals. 
In fact the perpendicular eyelid of these last differs from it only byits 
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eater size. When we descend in the animal scale we see that its 
velopmentis always in an inverse ratio with that of the horizontal 
yelids, and that finally it entirely replaces them. 


ll. EYEBROWS, 


{$ 1967. The eyebrows (supercilia) are short, strong compact hairs, 
Which gradually increase in size from within outward, and which are 
rranged in several superimposed strie. These hairs form a little 
‘ove the upper eyelid an arch, the convexity of which looks upward. 
he two arches they describe blend more or less at the inner part. 
‘We may consider this part of the face as the commencement of 
e upper eyelid. 

"The eyebrows are moved each by a special muscle, the corrugator 
spercilü. 

"The corrugator supercilii muscle (fronto soureilier, Ch.) is thick 
ad large. It covers the inner part of the upper edge of the orbit. 
| is covered at itsorigin by the upper internal part of the orbicularis 
hlpebrarum muscle, and by the internal and inferior part of the 
ontalismuscle; itarises by very short tendinousfibres fromthe frontal 
one, below the inner part of the supraciliary ridge. Its fibres are 
blique. Its direetion is outward, and it gradually becomes thinner. 
is so blended, particularly in its external part, with the upper 
#rtion of the orbicularis palpebrarum muscle, which entirely covers 
‘and which may be considered as a deep layer of this latter muscle. 
IIt wrinkles the eyebrows,.and the skin of the forehead perpendi- 


1Il. LACHRYMAL PASSAGES, 


0$ 1968. The lachrymal organs or passages (organa lachrymalia, s. 
2 lachrymales), form a special apparatus, the function of which is to 
‚erete and excretea transparentliquid termed the tears (lachryme).%* 
This apparatus includes the lachrymal gland and itsexcretory ducts, 
e lachrymal puncta, and the lachrymal passages, the lachrymal sac, 
ıd the nasal canal. We may annex to a certain extentthe con- 
etiva, as it is uninterruptedly continuous with the excretory pas- 
es, the gland, and the lachrymal puncta, and as, strietly speak- 
‚it is only a considerable dilatation of the excretory portion of the 


hrymal organ. 
A. LACHRYMAL GLAND. 


5 1969. Only one lachrymal gland is commouly admitted :+ there 
=, however, two, generally arranged so that one is superior, the other 


! Berzelius, Djurkemi, vol. ii. p. 219-221. 
' N. Stenon, De glandulis oculorum novisque eorum vasis observationes ana- 
ic@ quibus verk lacrymarum fontes deteguntur ; in the Obs. anat., Leyden, 1662, 
Y2 
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inferior. Both belong to the list of conglomerate glands. Theyare * 
« situated behind the upper eyelid, directly below the orbitar plate. g 

The superior lachrymal gland (Gl. lachrymalis superior, s. innomi- 
nata Galeni), is much larger than the other. It occupies the lachry- 
mal depression of the frontal bone. Itis triangular, and flatiened 
from above downward. The inferior (Gl. conyregat= Monroi)* touches 
at its posterior extremity the anterior part of the preceding, and 
extends to the external part of the upper edge of the cartilage ofthe 
upper eyelid. Its lobules are smaller and more remote from each“ | 
other than those of the upper. er 

Six or seven very small canals arise from these two glands and go ” 
from behind forward, from without inward, and from above downward, 3 
and open at the side of each other from without inward, on the inner = 
face of the upper eyelid, near the external angle of the eye. 3 


B. LACHRYMAL PUNCTA AND LACHRYMAL PASSAGES. 


$ 1970. The upper and the lower eyelids present each, at the part ° 
where the inner angle commences, and where the orifices of the 
Meibomian glands terminate, an opening, the direction of which is 
rather more backward, and which may easily be distinguished from” 
those of the palpebral glands and the lids, as its diameter is much 
larger, and as it is supported by a conical prominence. These two 
openings are termed the lachrymal puncta (P. 1. superius et inferius) 
The direction of the upper is downward, and that of the lower is up- 
ward. The latter is most generally larger thar. the uther. | 

These puncta are the orifices of the lachrymal passages (canalü 
lachrymales, s. coruna limacum), which extend to the lachrymal sa 

The lachrymal passages proceed directly on the edges ofthe eyelids, 
covered posteriorly by the internal cutaneous layer of these lids, and 
anteriorly by the orbicularis muscle, with which they are so intimately 
connected, that they are detached from its fibres with great difficult! 

The superior first ascendsa little outward, in which direction also” 
theinferior descends. In this partof their course they are very narrow, 
Then after slightly projecting, the superior goes inward and down= 
ward, and the inferior upward, and both converge very much. Arrived 
at the innerangle of the eye, they pass under the palpebral ligamenty 
and open into the anterior and external part of the lachrymnal sac, one 
directly above the other, but by two distinet orifices. They form 
within this cavity a small rounded prominence. E: 

A whitish and smooth mucous membrane forms their parietes. 


A. Monro, On the lachrymal glands and ducts : inthe Anatomical and physiol 74 

calobservations, Edinburgh, 1738, p, 770. tab. il.—J. J. Beaux, Physiologie de 1@ 

&glande lachrymale, Paris, 1821. Be 
* Loe. cit., pP. 71. 
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C, LACHRYMAL SAC. 


$ 1971. The lachrymal sac (saceus lachrymalis) differs much in its 
breadth, direction, and structure, from the lachrymal passages. 
It is infinitely broader than they, but it contractsa little from above 
downward. 
It is covered anteriorly by the inner part of the orbicularis palpe- 
brarum muscle, and issituated above in the lachrymal groove, along 
which it extends upward into the lachrymal passage by a small cul- 
ı de-sac,and downward intothenasal canal. Itdescends first from with- 

in outward and from behind forward, then, on arriving at the nasal 
‘ eanal, its direction isfrom before backward. In its course its diameter 
‚ gradually diminishes. It opens into the anterior part of the lower 
' meatus ofthe nasal fosse, by an opening which is oblique from above 
‘downward and from within outward, and which is provided with a 
‘small yalve. 

It is formed of three superimposed membranes. 

The external is whitish, and is evidently fibreus, and also serves 
“as a periosteum to the bones which receive the lachrymal sac ; but it 
} is also very apparent on the anterior side ofthe upper part ofthe sac 
ı which lodges the lachrymal groove. 

The middle is thin and cellular : it corresponds to the cellular tunic 
«of the mucous membrane. The internal is thick, rough, spongy, 
\verrucous, and ofadeepred. Italways secretesan abundant mucus, 
\which oozes through the rounded and oblong orifices of smallglands 
sarranged very compactly. 

This internal membrane is evidently the continuation ofthat ofthe 
unasal fosse, while that which forms the lachrymal passages is con- 
‚tinuons with the conjunctiva, so that it establishes the limit between: 
the eye and the nose.* 


* Horner has discoyered a new muscle of the eye, the following discription of it 
is extracted from his Treatiseon General and Special Anatomy, vol, ii. p. 408 
“The tensor tarsi is a small muscle on the orbital face ofthe lachrymal sac, It 
from the posterior superior partofthe osunguis, just in advance oftheyertical 
lanum and theos unguis. Havingadvancced three lines, it 
serted along the upper lachrymal duct, and termi- 
ndthe lower bifurcation hasthesame relation to 









# ids being in situ, it becomes obvious that itis concave on its orbital 
ne 


urfüce, a 
fan inch in length, and about three Jines wide, bifurcated at one end ; andthutit 
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ARTICLE SECOND. 
‚GLOBE OF THE EYE. 


$ 1972. The globe of the eye (bulbus oculi),* often termed simply 
the eye, is formed like an almost regular globe. In the adult its 
diameter is about an inch: its length, however, exceeds its breadth 
andits height. It occupies the anterior part of the cavity of the 
orbit, but passes a little before it. It is surrounded in every part by 
an abundance of fat, and also by the muscles which move it, and 
which contribnte with the optic nerve, and numerous blood-vessels, 
to retain it in place. 

lt is formed by several superimposed membranes and the humours 
contained by them. In respect to the form and the texture of the 
membranes, and that of the nature of the humours, we may diyide it 
into two parts, a posterior and an anterior, the first of which is more 
extensive than the other, 


 arises much deeper from theorbit than any acknowledged origin of the orbicularis, 
'The superior fork, however, has.a few of its fibres blended with the ciliaris, } 
Inregardtotheuseofthismusele. Itsattachmenttotheposteriorfaceofthesae 
issuch, thatit drawsthe orbital parietes of the sac away from the nasal, and dilates 
the sac, from the nasal face of the latter being fixed to the bones. As this muscle 
has a cylindrical concavity on its orbitalside, itisevident that when it contracts the 
fibres become straight, or nearly so, like the fibres of thediaphragm, andthe.cavity 
. ofthesacis enlargedafterthe same mannerastle cavity ofthe thorax. A tendency 
to avacuum being thusproduced by it, the valves or folds oftheinternalmembrane 7 
ofthe sac, permit the vacuum to be filled more readily through the puncta than 
from the nose; and thepuncta being continually bathed in the tears ofthe lacus’ 
lachrymalis, both in the waking andinthe BIesping ats the tears are constantly 
pro elled through them by atmospherie pressure. The evacuation ofthe sacis no 
oubt accomplished by itsown elasticity,and by the contraction ofthe orbicularisz 
probably in a chief degree by the latter, because in persons who have epiphora,0ra 
tendency to obstraction in the nasal duct, the accumulation of tears and matter 
principally take place at night, when the action of the orbicularis is suspended by 
sleep. For these reasons we should argue, that this little muscle is actıve all the 
time, both night and day. To Dr. Physick 1 am indebted for suggesting another 
use forthismuscle; thatof keepingthelidsin contactwithttheball ofthe eye. Some 
persons possess unusual voluntary power of this muscle, ofwhich I haveseen two 
examples ; one ina lady ; another in a gentleman, a student ofmedicine. In each 
instance the individual could shorten so much the internal en ofthe eyelids, 5 
to conceal it, along with the puncta, in the internal canthus of the orbit.” 
Trasmondi, on the contrary, thinks that it actson thelachrymalsac and passages, 
that it compresses the caruncula lachrymal so as to favor the excretion of 
humour formed by its erypts, and that it relaxes or also tensesthe membrane, sO 
o increase ordiminish the baseof the lachrymal sac, and to force the tears into tt 
asal canal. (Notice sur la decouverte de deux nerfs de l’ail humain; in the Me 
langes de chirurgie eirangere, Geneva, 1824, p. 415). Gery (Ibid.p.453) does not 
agree with his fellow-countryman, and thinks with Horner, that this muscle serv® 
to adapt the lids to the globe oftheeye, and to direct the tears into the lachrym 


sac. i F. TE 
* C. A. Rudolphi, Diss. de oculi GH DABeTEUE partibus, Gripswald. 1801.—1d 
Ueber einige Theile des Auges in his Analomisch-physiologische Unters geh: 
vol, i.p. 1—30,—Dellinger, Illustratio ichnographica oculi humani, Wurtz 
1317.—Edwards, Sur la structure de l’eil: in the Bulletin de la soc. philom., 181% 
p- 21.-—E.Home and F.Bauer, Observations A sur lastructure de !’@H 
ın Phil. trans., 1822, p. 76, and in Archiv, gender. de med., vol. ii. p. löl. 
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The most external membrane is the cornea, the posterior part of 
wwhich is the opaque cornea or the sclerotica, and the anterior, the 
transparent cornea. Next comes the middle membrane, the choroid, 
üthe anterior part of which is termed the iris, and below this is a 
Üthird, the retina, which is a prolongalion or expansion of the optic 
unerve. 
























I. MEMBRANES OF THE EYE. 


A. EXTERNAL MEMBRANES OF THE EYE. 


$ 1973. The external membranes of the globe ofthe eye are much 
äfirmer and thicker than the others. Its form is determined principally 
bby them. 


“ A. SELEROTICA. 


$ 1974. The sclerotica, the opaque cornea, or the albugineous mem- . _ 
ne of the eye (tunica sclerotica, s. albuginea, s. cornea opaca), covers 
ühe posterior part of ihe eye, and occupies about five sixths of its cir- 
wumference. It presents posteriorly, a little neareritsinner side than 
“ts. centre, a round foramen, or at least it is much thinner there than 
za its other parts, and there presents numerous small cribriform open- 
ngs, through which the fasciculi of the optic nerve communicate 
iththerretina. It is terminatedanteriorly by a broad rounded open- 
ung which receives the transparent cornea. | ER 
As it belongstothe class of fibrous membranes it is white, brilliant, 
\ibrous, very elasticandsolid. We may forcibly divide it into several 
yers: but these are united by intermediate filaments. 
The two faces are smooth. Numerous blood-vessels, the trunks of 
e wwigs distributed tothe inner part oftheeye, intimately adhere to 
be external ; some ofthese vessels perforate it posteriorly, others more 
ınteriorly at about its centre. They all proceed within its substance 
» greater or less distance, which is proportional to their own volume. 
Smaller openings in its posterior part give passage to the ciliary 
erves, which penetrate from without inward between it and the 
horoid membrane. 
' The sclerotica is not equally thick in every part. It generally 
iminishes much from behind forward. Posteriorly it is about a line 
‚hiek, and about one half of a line at the edge of the transparent 
ornea. 
' The membrane is thinner in the points which correspond to the 
tachment ofthetendons of the recti muscles of the eye, than between 
ese insertions, 
' In the place where the optic nerve communicates with the globe of 
e eye, it unites very intimately with the envelope given to this nerye 
ythedura-mater. Although itiseight orten times thicker,andalso - 


“ 
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firmer than thisenvelope, we may however consider them as identical 
since they do not differ essentially in regard to texture. 

$ 1975. Among the superimposed layers of the selerotiea, one may 
be detached more or less easily from the others, and with greater 
facility in the early periods of life, than in tbe adult. This very thin 
layer is a prolongation, not of the pia-mater as has been supposed 
since Zinn’s time,* but of the envelop sent by the arachnoid mem- 
brane to the optic nerve, and with which it is evidently continuous. 
It forms a small bursa projecting inward, around the cribriform plate, 
through which the optic nerve enters the eye, and is reflected from the 
eircumference of {his layer on the inner face of the sclerotica, with 
which it unites intimately, proceeding with it to its anterior edge. _ 

There is then between this layer and the sclerotica, exactly the 
same relation as between the dura-mater and the arachnoid mem- 
brane within the skull and the vertebral column, or, employlng a more 
general comparison, as between the hard substances, as the cartilages 
and the fibrous organs, covered with serous membranes and these 
membranes. 

The inner face ofthis internal layer of the sclerotica, is rather inti- 
mately united to thechoroid membrane by a loose cellular tissue, and 
also by the nerves and vessels which pass through the external cap- 
sule of theeye. We may, however, especially some days after death, 
separate and remove the sclerotica, without injuring ıhe choroid mem- 
brane. } 


PIEBEN 


B: TRANSPARENT CORNEA, 


$ 1976. The transparent cornea (tunica cornea, S. cornea pellu- = 
cida)* which surrounds the anterior part of the eye, differs from the 
sclerotica in its texture so much, that itis impossibleto apply thesame 
term to these two membranes. 
_ It represents a segment of a sphere which is a little smaller than 
that of which the sclerotica is the figure, so that itis more conyex and 
projects slightly on the surface of the latter. TER 
It is always a little thicker than the sclerotica, and its thickness is 
generally uniform, except at its circumference, where it gradually be- 
comes much thinner, but’only in a slight extent. Sometimes, how- 
ever, it is a little thicker in the centre than on the edge. Its pos- 
terior face always describes a concavity which corresponds exactly to’ 
the conyvexity of its anterior face. 
The conjunctiva extends towards the upper edgeand the lower edge 
of its external face for about half a line, so that this external face is’ 
not perfectiy round, but slightly elliptical. The upper face, on the 


* Zinn, loc. cil.,p, ll. . g ’ 2 
+ B.D. Monchäit, Cornea oculi tunice examen analomico-physiolog ‚Tu- 
bingen, 1743.—Hoffbauer, Diss. de cornea ejusqgue morbis, Berlin, 1 „—M. I. 
Chelius, Ueber die durchsichtige Hornhaut des Auges, Carlsruhe, 1818. 
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contrary, is entirelyround. Itterminatesby a circular depression or 
grooye which receives a prominent edge, situated on the limit between 
the ciliary ligament and the iris. 

It always becomes much thinner and is serrated at its point of 

union with the sclerotica. 

The two membranes are united in three different ways. 

Sometimes the anterior face gradually diminishes, so that the trans- 

parent cornea is partly covered by the sclerotica. 

Sometimes the two faces gradually become thinner, and the cornea 

is inserted in a channel grooved on the anterior edge of the sclerotica. 

Finally, sometimes the internal face insensibly disappears, and ihe 

eornea rests a little on the anterior edge of the sclerotica. 

The first is the most common, and the last the rarest arrangement. 

$ 1977. The transparent cornea is formed of several layers having 

between them a limpid fluid, which are separated more easily than 
those of the sclerotica, and which are united by aluose cellular tissue. 

This fluid transudes after death. Its evaporation causes in part 

the opacity and collapse of the cornea, which then occur. 

The posterior face ofthe cornea is covered by athin, pellucid, homo- 
| geneous and slightly extensible membrane, which tears evenly when 
' forcibly extended and is easily detached from it by a slight maceration 

or by boiling.* This membrane is attached to the edge of the cornea, 
and does not proceed at leastsensibly ontheiris. It has been termed 
| the membrane of the aqueous humour (mem. humoris aquei) ; this term 
is inappropriate, as it does not seem to seerete the aqueous humour(a). 


B. CHOROID MEMBRANE AND IRIS. 


$ 1978. Directly below the external tunic of the globe of the eye is 
‚ another membrane of about the same extent and also composed oftwo 
‚ halves differing in their organization. The posterior is termed the 
' chorsidimembrane, and the anterior, which is much smaller, the iris. 


* B. Duddell, Treatise on the diseasesof the horny coatin the eye, London, 1729, 
- —J. Descemet, An sola tens crystallina cataracte@ sedes, Paris, 1758.—Id. in the 
, Mem. des sav. ötrangers, book i.—Demours, Lelire@ M. Petit, Paris, 1767.—The Er 
details of the quarrel between Descemet and Demours, in regard to the discovery of 4 
" thismembrane, are given inthe Journ. de med., 1769, 1770, 1771. ) 
(a) Professor Schlemm of Berlin, asserts that the cornea is well supplied with 
' nerves : “ They arise from the ciliary nerves which divide behind the ciliary liga- 
' ment into a superficial and a deep-seäted order of filaments. "The latter are larger 
‘ and more numerous, anıl are distributed to the iris; the superficial however enter 
the selerotica on a level with the eiliary ligament, from'whence they extend for- 
} ward to enter the groove ofthe edge of tlie cornea which is united with the corre- 
ding border ofthe sclerotica, and traverse the posterior part ofthe corneauntil 
" they become lost by their extreme tensity upon that membrane.’’ 
+ 8. Sawrey in 1807 claimed the discovery of this membrane, which had been 
* vaguely imagined by Duddell, and which in fact had been discovered by Demours 
‘ Deine Gr account of a newiy discovered nıembrane in the human eye, 
on, . 
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A, CHOROID MEMBRANE. 





























$ 1979. The choroid membrane (tunica vasculosa, s. choroidea) # 
corresponds to the sclerotica. It extends from the anterior edge of 
this membrane to the entrance of the optie nerve for which it presents 
a rounded opening and to which it is directly united, particularly 
along the course of the nerves and vessels, in its whole extent by 
rather a loose cellular tissue. The union between the two membranes 
is only interrupted here and there by the ciliary nerves and the long 
ciliary arteries, which proceed between them from behind forward. 

The inner face of the choroid membrane is not attached to the 
retina, although they are in direct contact. 

$ 1980. Near the anterior extremity of the choroid membrane the 
mucous tissue becomes much thicker in the outer face of the mem- 
brane, and forms a whitish ring about one line broad called the 
eiliary ligament, the commissure of the choroid membrane, Ch. (L. 
ciliare, orbiculus ciliaris, circulus ciliaris, plexus eiliaris). This ring 
attaches the choroid membrane to the sclerotica more tfirmly than in 
the rest of its extent; but it is united to the sclerotica much less inti- 
mately than to the choroid membrane, which is thinner in the part 
corresponding to it, so that the latter can be easily detached from the 
opaque cornea, while this is not the case with the ciliary ligaments, 
which may consequently be considered as forming part of it. 

The internal circumference of the ciliary ligament is bounded by 
a narrow hbuı very evident white projection, which fits exactly into 
a groove on the circumference of the inner face of the transparent ° 
cornea. 

Before this ring is the iris, which is intimately united with it. 


B. CILIARY BODY. E 

$ 1981. The inner face of the choroid membrane is singularly - 
changed in this place, where it forms the ciliary body (corona ciliaris, ” 
s. orbieulus ciliaris, corpus ciliare, tunica eiliaris)f. In fact on 
leaving the external edge of the ciliary ligament it forms, inward and 
for the breadth of aboutaline andahhalf, numerous small folds, whence 
come a great number of slightly prominent rays which go from with 
outinward. Another smaller and more internal circle then succeeds, 
formed by more distinct folds, the inner edge-of which is convex and 


* Ruysch, Zp. anat, xiii.—L. Heister, Diss. de tunicä choroideä, in the Fast. 
diss. med,, Leyden, 1745, —B. S. Albinus, De tunicä Ruyschianä et choroideü 
oculi ; in the Ann. acad., 1. vii., an iv. E | 

+ J. G. Zinn, De ligamentis ciliaribus programma, Gottingen, 1753. —Dvel- 
linger, Sur les proces ciliares dans !’ail de homme; in the Nov. acta nat, cur 
vol. ix., p. 274. ? 
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which become more prominent from without inward, and terminate in 
& rounded edge. 'Ihese folds, which are termed ciliary processes 
(processus ciliaris), are fewer in number although very numerous, as 
there are about seventy. They are however much more remote from 
each other than the external. Their anterior extremityisloose. They 
are attached to the large circumference of the crystalline capsule by 
the anterior part of theiradherent edge. T'he posterior part of all this 
region ofthe choroid membrane adheres very intimately to the ex- 
ternal face of the ciliary ligament, for its folds are received into the 
depressions of this latter, the form of which corresponds exactly to 
theirs, so that in this part the inner face of the choroid membrane is 
‚ Grmly united to the subjacent parts, and when we attempt to detach 
‚it in the recent state the ciliary ligament is generally torn. 
$ 1982. The choroid membrane is soft and thin, but its tissue is 
!firm and solid. On removing the coat of the pigment it appears 
\whitish and slightly transparent. It is almost entirely formed by 
| blood-vessels which are very distinct on its two faces, especially on 
tthe external. 
Some of these vessels are arteries and others veins,* but the latter 
sare much more numerous. 

$ 1983. The arteries of the choroid membrane, termed the ciliary 
arteries (A. ciliares), are principally of two kinds. 

The long ciliary arteries (A. ciliares long@) are longer and more 
superficial than the others ; there are generally but two, an external 
and superior and an internal and inferior. These two arteries are 
situated more or less nearly opposite each other. After passing 
rough the sclerotica at its posterior part they are situated on the 
terior part of the choroid membrane, proceed directly from behind 
orward without sending off any very large branch, and are distri- 
uüted in the iris. Hence they do not really belong to the choroid 
embrane. j 
The short or posterior ciliary arteries, uveales, Ch. (A. ciliares breves, 
3. posteriores), are much smaller but more numerous than the long. 
here are usually twenty or more ofthem of different sizes. They 
serforate the sclerotica more posteriorly and internally than the pre- 
:eding, nearer the optic nerve, andsoon enter the choroid membrane. 
hey there divide into twigs which are given off at acute angles, 
requently anastomose together, especially in the anterior part ofthe 

oroid membrane, and form forward, behind the external edge of N“ 
e ciliary body, a circle composed of a very complex network. 
_ The twigs they produce in dividing are parallel, and proceed very 
sely from behind forward. At the posterior part ofthe choroid mem- 
ne they are situated on its outer, face, but towards the centre 
the globeofthe eye they pass throughit and goto its interual fuce, 


** J. E. Hebenstreit, Dr vasis sanguiferis oculi, Leipsic, 1742.—J, G, Zinn, De 
is sublilioribus oculi et cochlew uur:s interne, Göttingen, 1753. 
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where consequently they are more distinctly perceptible than in the 
external. 

$ 1984. The veins ofthe choroid membrane are easily distinguished 
from the arteries by their course and their larger size, 

Their branches are very compact, radiate from before backward 
and from without inward, form large arches, and divide into twelve 
or fourteen small twigs which pass through the sclerotica at about the 
centre of the globe of the eye, proceed a few lines from before back- 
ward in this membrane, and reunite in four or five larger trunks 
which pass out of the eye at its posterior part and enter the ophthal- 
mic veins, Four of these trunks are much larger than the rest, 
some of which proceeding also from before backward, ıeceive the 
twigs coming from the iris. 

These veins have been termed from their nnmerous curves the 
vasa vorticosa. "They are more superficial than the arteries, and are 
also more external at the anterior part of the choroid membrane and 
form its external layer. { 

Besides these veins there are others, the lony or anterior ciliary 
 veins (V. ciliares long®, s. anteriores), which accompany the long 
Aug eiliary arteries, return from the iris, and receive no considerable 
Dh ramifications from the choroid membrane*. 

$ 1985. The blood-vessels and the mucous tissue which supports 
them are the only organic elements visible in the choroid membrane. ° 
Those fibres which are directed from before baekward, and are 
admitted by several anatomists to exist, have never been seen by us, 
and even the ciliary body seems only a very complex tissue of 
vessels. 

$ 1986. The internal face of the choroid membrane does not 
appear perfectly smooth to the naked eye, but presents, particularly 
if the eye be injected, numerous small floating floccule which give 
it a downy appearance; this is much more evident if we use the mi- 
croscope. These floccul® are very well developed in the ciliary body. 
They are mostly formed by a very compact tissue of vessels, particu- 
larly in the posterior region of the choroid membrane, the inner face 
of which is almost entirely covered by them, while they leave it 
much looser anteriorly. 

$ 1987. The internalface of the choroid membrane cannot be con: 
sidered a8 a special membrane in man, as we cannot divide itinto twa 
layers. Ruysch first asserted this opinion, while his son termed this 
coat the tunica Ruyschiana. It is also incorrect to admit as the villes 
glandular tunicF or the supra-choroid membrane (membrana supr& 

chorvidea),£ another membrane situated on the outside of th 
choroid, which would be the second middle tunic of ihe eye, or eve 








































* See the plate ofthe vessels of the choroid membrane, in Semmerring, Uebe 
das feinste Gefassnelz der Aderhaut im Augapfel, 1818. 1 
+ B. A. Stier, De tunicä quadam oculi novissime detectä, Halle, 1759. 
u ns in the Journal de med., vol. \vii.—Bull. de la soc. med, d’E 
> pP» * 
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the third, by admitting the tunica Ruyschiana, and which has been 
regarded as belonging to the class of serous membranes.* 
Finally it is still more incorrect to represent the ‘choroid coat 
ı as formed by five superimposed layers,F of which the second, third, 
‘ and fourth form the proper choroid membrane, and the other two the 
two membranes mentioned. 


C©. IRIS. 


$ 1988. The irist is a circular membrane perforated in its centre 
wwith a rounded and nearly concentric opening, termed the pupil. 
This opening is a litile narrower on its inner side, which looks 
ttowards the nose, than in the rest ofits course,) and its external edge 
lis attached to the anterior edge ofthe choroid membrane, viz. to the 
eeiliary ligament. Finally, it is entirely loose in the chamber of the 
ye, where it forms a transverse septum extended from above down- 
ard and from right to left, which divides this chamber into two 
mpartments, an anterior and a posterior, communicating by the 
opening of the pupil. 

The iris forms the'posterior wall of the anterior chamber of the eye, 
nd the transparent cornea forms its anterior wall. It constitutes, on 
‚he contrary, the anterior wall of the posterior chamber, the posterior 
all of which is formed by the anterior face of the crystalline lens, 
d the anterior edge of the ciliary body. 

The posterior wall of the iris is also termed the uvea. 

In man it is straight and not convex anteriorly, as has been 
erted.|| It is nearer the anterior face of the crystalline mem- 
rane than the posterior face of the transparent cornea.T The space 
m its external face where it is greatest, between it and the crystal- 
ne membrane, is not even halfa lire, but in the centre it is only a 
juarter of aline. Its centre is about a line distant from the trans- 
arent cornea, but its outer edge is much nearer this membrane, 

Its extent from without inward varies extremely. It is not only 
en morbidly dilated to such an extent that the pupil almost 
tirely disappears, and sometimes contracts so much as to be inyi- 
ible or nearly so, but also in the normal state it dilates and contracts 
pidly under the influence of certain externaland internal causes.** 


* #* Doellinger, loc. cit., ‚4 0 

% + Hovius, De eireulari humorum motu, Leyden, 1716, p. 29. 

* + Maunoir, Memoire sur organisation de Piris, et P’operation de la pupille arti- 

cielle, Paris, 1812. x 

ı $ Winslow, Observations sur la mecanique des muscles obligues de Peil, sur 
iris, &c., in the Medm. de Paris, 172], p. 463.--Littleton, Sur les causes d’oü 

R Prag la largeur de la pupille ; in Bradley, Med. and phys. Journal, vol. xxxvi. 

\ I Petit, Mdm, sur les yeun gelds, dans lequel on determine la grandeur des 

mbres qui renferment Ü"humeur aqueuse; in the Mem. de ‚Paris, 1725, p, 54. 

4“ Ibid., 1728, p. 295 and 408. 

"** J. G. Zinn, De motu uvea ; in the Comm. Gott, vol. i.—Fontana, Dei moti 
Piride, Lucca, 1765.—J, F, Blumenbach, De ooulis leucaelhiopum et molw 
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By carefully examining all the circumstances which belong to these 
two phenomena we conclude that,the active state of the iris is that of 
dilatation, the passive that of contraction. 
$ 1989. Thismembrane is much thicker in its larger and external 
than in its internal part, where it seems to be divided obliquely from 
without inward and from before backward, and terminates there in a 
thin edge. 'The most internal part excepted, the iris is three or four 
times thicker than the choroid membrane. h 
Its external and internal edges are more deeply coloured than the 
intermediate parts. The darkest part of the membrane is a small 
portion of the inner surface situated a little on the outer side of the 
inner edge. This dark place and the portion of the iris between it 
and the pupil is called the small or the internal eircle (annulus © 
minor, s. internus). The rest of the membrane is termed the great or 4 
the external cirele (annulus major, s. externus). f 
The whole of the anterior face of the irisis entirely coloured. The ° 
posterior is coloured only in the portion corresponding to the small ” 
circle: all the rest is whitish, but covered with a dark mucus 
($ 1997). The anterior face is the seat of the peculiar colour of the 
eyes. It is everywhere covered by very minute and differently 
coloured floccul®, which with the streaks of pigment above- ° 
mentioned on the posterior face are the groundsof the different 
colour of the eyes. i n 
$ 1990. We observe both on the anterior and the posterior face of 
the iris circular fibres which are slightly undulatory, and longitudinal 
fibres which radiate from without inward. The first are particularly 
evident: near the outer and inner edge. The others are more dis-’ 
tinet on the anterior face; they are larger and more perceptible in 
the great than in the small circle. 4 
Some of these fibres are whitish and alternate with others less ma- 
nifestly grey. The first divide frequently at acute angles into a con- 
siderable number of small branches, which anastomose on the outer 
eircumference of the small circle, giving rise to arches which are 
convex forward, and thus form a complex crown from which smaller 
and closer longitudinal strie emanate; these radiate in the internal 
. eircle to the edge of the pupil. 
$ 1991. The iris is soft and spungy. j 
It is mostly composed of nerves and vessels united by mucous tissug, 
and very probably also of fibres, the seat of the contraction and 
dilatation mentioned above($ 1988). 


iridis, Gottingen, 1785.—F, Hildebrandt, De motu iridis, Brunswick. 1786. 

oemling, Ueber die Ursache der Bewegung der Regenbogenhnut ; in Rei 
Archiv. für Physiologie, vol.v.—Caldani, Intorno di movimenti dell’iride ; ini 
Mem. della soe, ital.vol. xiv. pt,2,'p.101—114.—C. A. F. Kluge, Diss. de iridis mol 
Erford, 1806,—$S. 8. Guttentag. De öridis molu, Breslau, 1815,—Littleton, On {M 
causes uhich influence the size of the pupil; in the Lond. med. and . 
ra lvi., 1816, p. 89, 265.—E. H. Weber, Tractatus de motu iridis, IA 
sic, 3 
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$ 1992. The nerves of the iris (N. ciliares)* arise from the 
färst branch of the fifth pair, from the sixth pair and the great sym- 
wathetic nerve, are about twenty in number, and perforate the sclero- 
hiea a little behind the centre of the great diameter of the eye, pass 
;ome lines even in the substance of this membrane, are then situated 
boetween it and the outer face ofthe choroid membrane, adhere but 
ightly to these two coats, proceed from behind forward with- 
out giving off any branch, and arrive at the external edge of 
she ciliary ligament directly behind which they generally divide at 
on acute angle into two branches. These branches go forward on the 
anterior face of the choroid membrane under the ciliary ligament and 
rrive atthe anterior face of the iris, wherethey form the whitish 
und radiating filaments there observed: in the course of these are 
pounded filaments which are perhaps ganglions. 
The ciliary nerves are unusually large in proportion to the iris, 
end hence this membrane is one of the parts ofthe body, if not the 
ery part, which possesses the most nerves, 
,$ 1993. The vessels of the iris arise principally from the long 
r anterior ciliary vessels. 
I Each ofthe two long ciliary arteries divides below the ciliary liga- 
sent into two branches, which go to meet the two corresponding 
wanches of the other arterial trunk, and which by anastomosing with 
“em forın on the external edge of the iris a crown slightly convex 
ward, from which numerous twigs arise ; the latter radiate towards 
se inner edge of the membrane and still bifurcate, communicating 
re and there by transverse ramuscules. "They anastomose together 
I the outeredge ofthe internal ringso as to form at the opening ofthe 
pil amore or less concentrie circle ; from this, new radiating twigs 
ise and go to the small eireumference, but several of them however 
me directly from the rays of the great external arterial circle. 
Besides the arterial twigs, the iris also contains many little veins, 
nich enter some into the long ciliary veins and others into the vasa 
rticosa. Asthey cannot be filled except by injecting them through 
> arteries, or as when injected through the venous trunks they are 
ed less perfectly than the arteries, the veins seem fewer and form 
't smail arches.t 
These vessels are most apparent on the anterior face of the iris, to 
ich they seem but loosely attached. 
They certainly carry red blood, since the membrane bleeds when 
unded, and their reddish colour is very evident in the eyes of 
inos, where the pigment continues colourless from a primitive de- 
‚tion of formation.f 
5 1994. Even in the most perfect injections, the iris still seems to 
ormed of more or less evident yellowish white fibres, which as we 
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have already stated, seem to be the seat of the motions executed by 
this membrane. 

. Several anatomists, as Drelincourt,* Ruysch,t and Monro,f for- 
mally adopt this opinion, or are, like Zinn,$ very much inclined 
to ıt. 

They assert that some of the fibres are radiated and others eireu- 
lar: the first extend from the external to the internal eircle, where 
Ruysch thinks that they are even attached by small tendons: the 
eircular form most of the internal cirele of the iris.]|- In contracting, 
the longitudinal fibres dilate the pupil, while the circular contract it. 

Beside the eircular fibres which are admitted by Monro and 
Ruysch, we have sometimes observed on the anterior face of the iris, 
towards its outer edge, some very evident eircular fasciculi, corre- 
sponding to those discovered in the same-place in the eye of the ox 
by Monro; but neither the anatomy, nor the observation of the” 
vital phenomena of the iris, seem to us to justify the admission of” 
radiating longitudinal fibres. Be; 

$1996. The iris in man can be divided, but not naturally, into 
two layers, an anterior or the proper iris, and a posterior or the uvea, 
and these cannot be separated except in small portions. It is also 
uncertain whether its anterior face be lined by a prolongation of the” 
membrane of Demours; at least it is here also much thinner than 
on the posterior face of the transparent cornea, and its nature is’ 
different. R 

$ 1997. Opinions vary in regard to the manner in which the iris 
and choroid membrane are united. Some assert that the iris is & 
prolongation of the latter; others think that it should be regarded 
as a distinct membrane. 

The arguments in favour of the second opinion are: 

Ist. The greater thickness of the iris. 
2nd. Its numerous nerves, while the choroid membrane has none, 
&rd. The fewer vessels which carry blood to it, which differ u 
their origin and arrangement from those of the choroid membrane, 
4th. The difference between the two membranes in respect Ü 
their vital phenomena, since the iris is highly contractile, while th 
-choroid membrane possesses no contractility. 
We may also add that the great edge of the iris is easily detache 
after maceration, which does not continue long enough to destroy tk 
continuity of the tissue either of this or ofthe choroid membrane.) 


* Pralud. anat. Opp. omn., p- 195. 
+ Respons. ad epist. anat. sr, Thes: anat.ii., p. 18-15. 
+ Zoe. eit., p. 110-115. 

$& Loc. cit., p. 91, 9. 

|| Monro (Zoe. eit., tab. 3). 
«di Loc. cil, tab. 2, 
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D. PIGMENT. 


$ 1997. The two faces of the choroid membrane and the posterior 
fface of the irisor the uvea, inthe normal state, are covered with a 
"brownish coloured substance, termed the pigment (pigmentum ni- 
sgrum.* In some parts, particularly on the posterior face of the 
Öiris, this pigment can be detached in a greater or less extent as a 
#fine and coherent membrane. In some places, particularly on the 
inner face of the ciliary body, especially between the processes, and 
Üthe posterior face of the iris, and generally in the internal regions, 
it is more abundant, deeper in colour, and more attached to the ad- 
jjacent parts. There is less on the external than on the internal face 
oof the choroid membrane, although that which exists there does not 
differ essentially from that found in other parts. There is none on 


‚the opening which gives passage to the optic nerve, so that the cho- 
‘roid coat is white in this place. 

The pigment is composed of a peculiar mucous substance and of 
‚another colouring substance, the first of which connects all the 
molecules together, so that they have the form of amembrane. In 
#regard to mechanical structure, this colouring substance is composed 
fglobules. These globules are not perfectly black, but only pre- 
ent occasionally small points of a deeper tint. Their form is irre- 
larly round. They are smaller in the ciliary processes, but are 
arranged in several superimposed layers more uniformly black. In 
egard to their chemical composition, they contain a considerable 
quantity of iron and also of carbon, wbich forms almost half of them, 
so that of all parts ofthe body they contain the most of this elemen- 
‚tary substance.f The iron is the cause of their heayiness but not 
the source of their colour, since the quantity of this metal in the 
rete mucosum of the skin of the negro is small, and even less than 
in that of the Caucasian race. f 
The pigment is essentially so similar to the rete mucosum, that we 
may adınit they are the same, whence it follows that the pigment is 
not a secreted fluid but a solid tissue, an organic element possess- 

g a special form, 


* Mondini, De oeuli pirmento; in the Comm. Bonon,, vol. vi. p. 29,— 

De pigmento oculi nigro, Tubingen, 1800,—L. Gmelin. Diss, Tircend Pas al: 
nem chimicam pigmenti nigri oculorum taurinorum et vitulinorum, adnex qui- 
Be ir ad a eanlBuE EU OIORTDN Gottingen, 1812.—F, Mondini, Su? 

IP occhio; in the Opuscoli scienti i 
p. 15-97. Berzelius, Djürkemi, if, p. 201. a 
+ Berzelius in the Med. chir.trans, vol. iii, p. 255.—Coli, in Mondini jun 

oe. cit., p. 17. * 
+ Kali, loc. cit., p. 26, 






the posterior part of the inner face of the choroid membrane around 
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€. RETINA. 



































$ 1998. The third distinct membrane of the eye is the retina,* 
It is the expansion of the optic nerve, the anterior extremity of 
which eontracts much in passing through the sclerotica, but more 
gradually and more insensibly at its inner than at its outer part, so 
that the nerve describes an arch much larger outward than inward. 

Before tbe anterior extremity of the optic nerve the sclerotica pre- 
sents a surface with numerous foramina, through which the faseiculi 
of the nerves pass. Beyond this cribiform plate the extremity of the 
nerve forms a small mammillary prominence, from which the expan-' 
sion of theretina arises; this terminates forward at the posterior ex- 
tremity of the ciliary body by a straight edge more or less eyidently 
enlarged, which is unconnected with the crystalline eapsule.+ 7 

$ 1999. The retina is white, thin, homogeneous, and destitute of * 
fibres, equally thick in every part, excepting one small point of its 
extent posteriorly. It is composed, in a measure, of two layeıs, an 
external, which is medullary, and an internal, formed by cellular 
tissue and vessels.. The latter separates the medullary layer from 
the vitreous body. We cannot however insulate the two layers from 
each other so as to obtain one alone in the form of a connected and 
coherent whole, although the internal appears in this form when pu- 
trefaction has destroyed the medullary layer. Hence we cannot 
consider the retina except as formed by the union of two special and 
distinet membranes; but we really find on its external face a ve 
tkin membrane, f very analogous to the serous membranes, whic 


* J. H. Moeller, De tunieänerveä et nervo optico, Halle, 1749.—B. S. Albinus, 
2 Zunicä quam vocant retinam; in the Annof. acad,, book iii., cap. xvi,, Ann. 
56. , 

+ Several old anatomists, particularly Winslow, Cassebohm, Ferrein, Lieutaud, 
and Haller, whose arguments have been collected by Zinn (oe. cit., p. 114), and 
Monro among the moderns (Zoe. eit., p. 96), have asserted that the retina passes 
below the ciliary body, and that it extends to the great edge ofthe erystalline cap- 
sule, to which it is attached. But careful dissections have led us to embrace the 
contrary opinion, which has been supported by Morgagni, Zinn, and some of their 
predecessors. Monro says that we can prove that the retina extends to the erys- 
tallinehumour: 1st, byresting the eye on the transparent cornea, and there mak- 
ing a transverse section which includes all themembranes with the vitreous body 
2nd, by raising the ciliary body and carefully removing the pigment with a pair 0 
forceps. Butin en these two processes we have always recognized that the 
retina terminates evidently at the pe! extremity of the ciliary body, and we 
have even found that the layer still partially covered by the pigment, which ex- 
tends from the hyaloid membrane to the crystalline capsule, was more transparent 
than the retina. The eyes of the fetus are better than those of the adult tod 
monstrate that Monro’s en is false, because in them the retina is more opaque&, 
and the external wallofthe canal of Petitis thinner. _ 

+ Jacob, Newly discovered membrane in the eye; in Thomson, Annals I 
losophy, July, 1818, p. 74; Phil. trans., 1819, p. 300; Journ. compl. des 86x 
 med., vol. xi., p. 187.—Jacobson, Memoire sur une humeur peu connue de Vi 
et sur les maladies auaquelles donnent quelguefois liew les changemens survenus 
dans la seeretion; in the Act. soc. reg. med. Hafn., vol. vi.; and Bull, de la so0- 
med. d’Emul., September, 1822.—G. Mirault, Sur une hydropisie particuliere ( 
globe de !’ail; in the Archiv. gen. demed,, vol.ii., P-. 48. 
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sseems to us to be the seat of the ossifications sometimes occurring 
bbetween the choroid membrane and the retina. 

$ 2000. The retina is extended on the vitreous body, and forms 
Üthere no fold, except in a small extent of its posterior part, at some 
distance from the entrance of the optic nerve, and on its outer side. 

There in fact the membrane presents a fold, which is directed 
jinward, a yellow spot, and a round place, where it is extremely 
thin. * 
The direction of this fold is transverse from within outward, It 
commences at some distance from, or directly at the side of the en- 
trance of the optic nerve by a small point, and is terminated by a 
lunt extremity. It is generally from a line and a halfto two lines 
ong. lt is commonly single, but sometimes also it is double. In 
ome subjects it is deficient.f Home asserts even that it is never 
atural, and that its formation depends on the more intimate union 
this place between the retina and the hyaloid membrane. But 
e error of the English anatomist is proved by the facts that the 
old is observed even when the connections between the two mem- 
hranes are unaltered, and that it is much more evident in youth than 
‚ubsequently. 

The retina presents at the same place a yellowish spot of the same 
Size, which is darker in the centre than on the edges. It is gene- 
allyone line high, and from one and a half to two lines broad, 
Sut it has not the same extent and degree of colour in every part, 
lthough these two peculiarities are not necessarily connected with 
e sense of vision. 

The retina is much thinner in this place than in the rest of its ex- 
>nt, particularly in the centre of the yellow spot, where some admit 
€ existence of a foramen, while others, and according to our dissec- 
‚ons more correctly, think that there is a place entirely destitute of 
edullary substance, of an oval form and surrounded with smooth 
d distinct edges. 

This thin place becomes very apparent only when the vitreous 
umour is compressed to push the fold outward and to efface it. 


* Buzzi, in the Opuse. sulle scienze e sulle arti, Milan, vol. v., 1784, and vol. 
il—Semmerring, De foramine centrali limbo luteo eincto relin@ humane; in 
.1e Comm. soc. Gott., vol, xiii., 1795-1798.—P. Michaelis, Ueber einen gelben 
tech und ein Loch in der Nervenhaut des menschlichen Auges; in the Journal 
er Erfindungen, part xv., p- 1-17, 1796, and cah. xvii., p. 133.—J. C. Reil, Die 
alte, der gelbe Fleck und die durchsichtge Stelleinder Retzhaut des Auges; in 
ie Archiv. Für die Physiologie, vol. ii., p. 468-797.—E. Home, An account of ’ 
ıe orifice in the retina of the human eye; in the Phil. trans., 1798, p. Ü.—Ewpose 
28 resultals de plusieurs recherches sur la tache,jaune, le pli et le trou. central de 
"reline, d’aprös deua memoires communiques par Marcet Leveille; in the Me- 
‚oires de, la soc. med. d’Em., vol. i., 14 » P- 364-397,—J. M. Wantzel, Ueber 
7 Home’schen Entdeckungen, das Loch, die Falte und den gelben Fleck im 
| meh der anal ee in aut and Isenflamm, Beytra=- 
e ederungskuns eipsic Äh «, pP» 204, 
Pen, 00 che, 470, gi ö A re 
































258), one hundred parts of the vitreous humour contains 98,40 of water, 0,16% 
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Il. HUMOURS OF THE EYE, 


A. VITREOUS HUMOUR. 


82001. The posterior part of the eye is occupied by the vitreous 
humour or body (humor vitreus, s, corpus vitreum), which corre- 
sponds in its situation to the choroid membrane, and the retina.* F 

This humour is perfectly transparent, thin, and formed almost en- ° 
tirely of water, which contains a small quantity of the hydrochlorates 
and the lactates, with still less of albumen and soda.r It is con- ° 
tained in a special, very thin, delicate, transparent membrane, ° 
which every where surrounds it, and which is termed the hyaloid 
membrane (tunica hyaloidea). This membrane sends internally nu- 
merous prolongations in the spaces of which the liquid is contained 
as in so many cellules. The union of the membrane and of the 
liquid which forms it, is, properly speaking, the vitreous body . } 

Tkis body presents on its anterior face a slight cavity which is 
connected with the crystallinecapsule, the posterior part of which is 
situated there, and adheres to it so intimately in the normal state 
that it cannot be detached from it, at least when the eye is perfectly 
fresh, without tearing the hyaloid membrane. ; ; 

$ 2002. Between the great edge of the crystalline capsule and the 
anterior part of the hyaloid memhrane, a little behind the anterior 
edge of this latter, is a thin layer, termed the ciliary layer (lamina 
eiliaris, zonula Zinni), which is extended like a bridge on the most 
anterior part of the vitreous body, in connection with which it cir- 
cumscribes a triangular space, the base of which is formed by the 
posterior part of the circumference of the crystalline capsule, while 
the two branches are constituted, one by the layer, and the other 
by the most anterior part of the vitreous body. 

This empty space surrounds the crystalline and the vitreous body, 
It is termed the canal of Petit (canalis, s. circulus Petiti). It ıs 
easily demonstrated by inflating it with air. 


* F, Martegiani (Nov@ obs. de veulo humano, Naples, 1814, p. 19) admits be 
tween the vitreous body and the retina an empty space, in the centre of whichi 
the central artery of the retina, termed by him the arca Martegiani, in honour © 
his father. J. Cloquet seems to admit the existence of this deviation, for he sa} 
(De la squelettopde, Paris, 1819, p, 72), that the hyaloid membrane is reflected on 
itself on a level with the entrance of the optic nerve into tlıe eye, to form a ec 
which passes from behind forward directly throngh the vitreous body. He pro 
poses to call this passage the hyaloid canal, and asserts that it always sl 
man. n 
+ According to Berzilius (Animal fluids; in the Med. chir, trans., vol. üi. 


albumen, 1,42 of the hydrochlorates and lactates, 0,02 of soda and an auimal mı 
ter completely soluble in water, ü 



























OF THE EYE. 263 


The ciliary layer presents numerous fissures, the direction of 
Yhich is from before backward and from within outward, because it 
vorresponds exactly to the inner face of the ciliary body, which is 
ntimately united with it, and the folds of which are situated in its 
depressions. Its external face seems blackish after the ciliary body 
s removed, because the pigment remains attached toit there. When 
he canal of Petit is inflated, it is raised, its grooves become more 
uperficial, and its external face seems formed of rounded or trian- 
wular eminences which project but slightly and are near each other. 

This layer is thieker than the hyaloid membrane; still as it is 
united with this latter, and as the posterior edge of the layer is con- 
£nuous with it, we have reason to say that the hyaloid membrane is 
ivided at its anterior part into two layers, of which the external: 
lives rise to the ciliary layer, while the internal is adapted to the 
sterior face of the crystalline capsule. 

Ribes* asserts that canals exist between the ciliary layer and the 
iliary body, which canals conduct the aqueous humour in the cham- 
‚ers of the eye, and take it up again from these two cavities. He 
apports this opinion by the dilatation of these pretended canals in 
u eye affected with hydrophthalmia, and the escape of the vitreous 
mour, when the eye is suspended by the optic nerve, after remov- 
& the transparent cornea. But these facts do not demonstrate it 
ffieiently. The first phenomenon depends probably on the gene- 
al accumulation of serum in the eye, as there is also a considerable 
ollection of serum between the crystalline lens and the vitreous 

y- We have every reason to think that the second depended on 
e pressure of the vitreous body on a part which ought to yield more 
ily after cutting the transparent cornea. 


III. CRYSTALLINE LENS. 


82003. The orystalline lens (lens cristallina)+ is a soft, rounded 
y, perfectly transparent in the normal state, the breadth and 
ight of which are almost double its thickness, and the posterior 
‚ce of which is much more convex than the anterior; at least an 
verse relation between its two faces rarely exists, and they are 
ore frequently similar. ‘The posterior face is generally a segment 
a sphere about from six to nine lines in diameter, while the 
hiterior is a segment of a sphere about five lines in diameter. 


* Mem. de la soc. med. d’&mul,, vol, viü, p. 622-624. 

+ A. F. Walter, De lente cristallina oculi humani, Leipsic, 1712. —Petit, Me- 
e sur le cristallin de !’@il de ’homme, des animaua üquatre pieds, des oiseaun 

4 des poissons ; in the Medm. de Paris, 1730, n£ 4—33,—8. G. Sattig, De lentia 
stalline structurä fibrosä, Halle, 1794.—B-F. Baerens, Diss. sistens lentis orys- 

line monographiam, 1819.—Leiblein, Bemerkungen über das System der Krys- 

linse bey Saughthieren und Vogeln, Wurzburg, 1821. 
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The thickness and the convexity of thecrystallinelens are not al- 
ways in the same proportion, as there is no constant relation between 
these two qualities and the breadth and height of the lens. i 

The crystaline lenses of the two eyes in the sameman sometimes 
differ very much in form. 

This body is situated before the vitreous body, the concave anterior 
face of which receives its posterior face, below the eiliary body, the 
internal face ofwhich is partly attached to its greatedge. It is situat- 
ed behind the iris, with which it is not connected. Se 

It however isnotloose. A thin but solid membrane, which is trans- 
parent and much thicker than that of the virteous body, exactly en- 
velops it in every part.* This membrane, termed the erystalline = 
capsule (capsula cristallina), is the medium of conrection between the” 
erystalline lens and the adjacent parts. . 2 

The erystalline lens is loose in its capsule. It is at most attached 
only by extremely minute vessels, which are detached from this mem-” 
brane and enter its substance. 

Between it and the capsular membrane is a transparent and very? 
thin fluid, termed the humor of Morgayni (liquor Morgagnü).r # 

$ 2004. The crystalline lens is formed of two substances, one ex- 
ternal and soft, the other internaland harder. These two substances 
blend together imperceptibly. The first is termed the cortical layer, 
and the second the nucleus. The cortical substance can be easily‘ 
separated from the nucleus by crushing it between the fingers. 2 

A special process is necessary io demonstrate this texture; buf 
when the most complex means are employed, the cerystalline lens is 
proved to be much more complicated than it seems at first view, and 
it may constantly be reduced into a certain number of parts.} 

In fact by maceration and by the action of acids this body isdivided 
in. its whole extent from before backward into several triangular seg 
ments, the summits of which are turned inward and the bases outward 
and which unite in the centre of thelens. Besides, each segment also 
divides into numerous small lamin®, which are situated one above 
another from without inward, and which cover each other like the coat 
of an onion. : ‘ 

These layers are reflected from before backward on the outer ed; 
of the crystalline lens, in theicentre of which they acccordingly termi 
nate by two points, an anterior and a posterior. 


* Petit, De la capsule du cristallin; in the Med. de Paris, 1730, p- 622643, 

+ Graefe, Ueber die Bestimmung der Morgagnischen Fauchtigheit der Li 
senkapsel und des Faltenkranzes; in Reil, Archiv. für die Physiologie, vol.ix.,P 
225—236, and in Abhandlungen der Erlanger Soc., vol. i., P- 339396. “ 3 
+ A. Leeuwenhoek, De formatione humoris erystallini in varüis animalibus, t 
substantia fibrosa qu@ in oculo apparet, &c.: in the Arc. nat. detect., Delft, 16% 
p. 70.—Morgagni, inthe Epist. anat. A.30, 31,32, 33.—Stattig, De lentiserystalli 
slructura fibrosa, Halle, 1793. —Young. in the Phil. trans., 1793.—Monro, On 
structure of the body of Ihe erystalline lens, and whether the fibres which enter 
ils composition are muscular ; loc. cil.,p. 85. 4 
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"Their anterior half is often detached from the posterior, and the 
whole erystalline lens seems more or less eyidently aivided into an 
anterior and a posterior half by a fissure which extends from the cir- 
‘cumference to the centre. 

The layers which compose the erystalline lens are united, by fibres 
which extend from one to another. They are likewise composed of 
fäibres, the direction of which is parallel to their proper longitudinal 

}diameter. These fibres consequently commenceat the centre of the 
Aerystalline lens. Thusthe tissue of thecerystalline lens islamellar and 
Abrous.* 

Between these layers isa diaphanoushumour, more abundant on the 
outside than on the inside, which seems like that existing between the 
jeens and its capsule. : 
The segments of the crystalline lens in respect to their thickness 
and their lamellar texture, are more distinct on its outer than on its 
ionner side. The fibrous texture is more evident in the inner part. 
$ 2005. The erystalline lens almost entirely dissolves in water, ex- 

@epting a small quantity of a transparent and insoluble membranous 
substance, Berzelius has found:in it of one hundreu parts: of water, 
%8.0; of a peculiar substance, 35.9; of hydrochlorates, lactates, and 
animal matter, all soluble in alcohol 2.4; of animal matter, soluble 
only in water, with some phosphates, 1.3; of insoluble membranous 
esidue, 2.4.7 

It is particularly worthy of notice that, excepting the colour, the 
jueeuliar substance which is coagulated by heat is perfeotly similar in 
hemicalcompositionto the coloringmatter of the blood. It contains 
„ little iron, while there ismuch carbon and iron in the pigment. T'he 
}lood then seems to be decomposed, as the aqueous and vtireous 
“umours contain only the water which contributed to form ıt, Hence 
hy these two humours do not coagulate. 
2006. The erystalline capsule receives blood from thecentral artery 
‚f the retina and the vessels of the ciliary body.f 

The central artery of the retina is distributed in great part by its 
nterior branches on the posterior face of the capsule, for its last 
amifications on arriving at the anterior edge of the vitreous body 
re reflected from withoutinward, and converge towards the centre of 
his face; but there are also several small ones which pass on the 
xternal edge of the capsule and go on its anterior face, 
- The arteries which arise from the anterior edge of the ciliary body 
):0 exelusively onthe anterior face ofthe crystalline capsule, and anas- 


* Berzelius supposes, butwrongly, thatitalsoincludes a membrane divided into 
veral compartmentsby internal septa, like those ofthe vitreous body (Djurkemi, 

ol. ii.,p. 2 7f Finally, he observes, and justly, that this body cannot be referred 

5 the class of fibrous organs, as has been done to a certain extent by Mayer (Ueber 

ie p. 13), and by Heusinger unrestrictedly (Histologie, parti., p. 42), 
nce it is entirely soluble in water. F. F 

* + Loe.cit., wer 

"+ J3.G. Walter, De venis oculi et arteria centrali relin@, Berlin, 1778. 

"VOL. II, AA 
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tomose there with the ramifications of the central artery ofthe retina, 
In the foetus they seud off from behind forward numerous ramuscules, 
which are distributed on the posterior face ofthe pupillary membrane, 

The vessels of the crystalline capsule and those of the pupillary 
membrane always correspond remarkably in regard to their arrange- 
ment and development. * 

Finally the arteries of the capsule, especially those which arise from 
the central artery of the retina, send several very minute twigs to the 
lens which are distributed between its laminz, so that the latter are 
not nourished, at least entirely, by absorbing the liquid which sur- 
rounds them. 

Veins have not yetbeen strietly demonstrated inthe crystalline cap- 
sule, although they are known to proceed on its posterior face. The 
latter empty into the veins of the choroid membrane, with which they 
open on the external face of the ciliary lamina.t : 

Farther, in the normal state there isno red blood in the crystalline 
lens or in the vitreous body. 

We have not as yet discavered nerves in the erystalline lens nor 
inits capsule. 


B. AQUEOUS HUMOUR. 


$ 2007. The aqueous humour of the eye (humor aqueus) is. a per- 
fectly clear and transparent fluid which fills the two chambers. It is 
composed almost entirely of water,{ and is formed very rapidly. 


ARTICLE THIRD. 
MUSCLES OF THE EYE. 


8 2008. The eye is moved by six muscles.$ Five of them aris@ 
from the floor of the orbit; the sixth comes from the lower part of its 
anterior cireumference. They surround the sclerotica, to which they 
are attached and blend with it.|| 3 


* Hunter inthe Med. commentaries, London, 1762, p. 63, note. 

+ Walter. loc. cit.,p. 28, 29. b 

+ Berzelius (Djurkemi, vol. ii-,p. 203) has found, in one hundred parts, 98.10 © 
water; sone marks of albumen : 1.150f hydrochlorates and lactates; and 0,75 
animal substance, soluble only in water. : R 

$ C. Bell, Recherches sur les mouvemens de l’eeilet sur les usages des muscl 
et Ba renfermes dans l’orbite; inthe Archiv. gen. de med., vol. vi., p. 2 
an . 

|| The aponeuroses which ternıinate them haye been considered, but wrongly, 
a special membrane between the conjunctiva and sclerotica, (E. Home anı 
Smith, Philos. trans., 1795, no i, p. ll, and.no. xüi., p. 262,) ; 
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They are divided according to their direction into straight and 
blique. The first are four in number. There are two oblique mus- 


I. STRAIGHT MUSGLES. 


& 2009. The straight muscles of the eye (M. recti bulbi oculi) are 
he superior, the internal, the external, and the inferior ; but besides 
hese names, founded on the changes they cause in the situation of the 
“lobe of the eye when they contract, they have received others also, 
rawn from the expression they giveto the contenance, and from the 
ate of the mind which their action designates. 

Their common characteris, that they all arise from the floor of the 
rbit by a short and thin tendon, and are attached to the anterior part 
£thecircumference ofthe sclerotica by another thin but broad tendon. 


I. RECTUS SUPERIOR. 


ı$2010. The rectus superior muscle (M. rectus oculi superior, 8. 
ttollens, s. superbus), arises from the periosteum of the orbit, between 
“ie optic foramen and the upper sphenoidal fissure, between the upper 
tart ofthe optic foramen and the sheath of the optic nerye, directly 
!elow the levator palpebr& superioris muscle. It goes forward, rest- 
ag on the upper part of the globe of the eye, becomes broader and 
sicker from behind forward, and is attached by a broad but thin 
ndon, to the sclerotica alone, two lines above the transparentcornea. 
IIt is the second in size among the straight muscles of the eye. It 
sa little shorter but much thinner than the following muscle. 

It rises the eye. _ 


» COMMON TENDON OF THE OTHER THREE STRAIGHT MUSCLES OF THE EYE. 


68 2011. The other three straight muscles ofthe eye arise partly by a 
mmon tendon, or from a ligament which extends from the inner 
ktremity of the sphenoidal fissure, to two or three lines before this 
sint. 


III. RECTUS EXTERNUS, 


U $ 2012. The reotus externus muscle (M. oculi rectus externus, 8, ab= 
ucens, 5. indignatorius)arises by two heads. The lower, the larger, 
mes from the external face of the common tendon, whereit adheres 
°ry intimately to the tendon of the rectus inferior muscle. The up- 
er is much smaller, and is blended with the tendon of the reetus 
ıperior muscle, arises fromthe portion ofthe sphenoid bone comprised 
‚etween the optic foramen and the commencement of the sphenoidal 
“sure, Hence the muscle proceeds along the centre ofthe external 
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wall ofthe orbit, situated on the periosteum, and is attached by a thin 
tendon to the outer part ofthe edge ofthe sclerotica, some lines from 
the edge of the transparent cornea. It is broader at its centre than 
in the rest ofits course, and is much flatter and thinner from without 
inward than from above downward. f 

It isthelargest, and particularly the thickest ofthe straight muscies 
of the eye; it is a little shorter, but infinitely thicker than the 
obliquus superior muscle. 2 

It carries the eye outward, and acts when looking to the outsid: 


IV. RECTUS INFERIOR. 


$ 2013. The rectus inferior or the depressor oculi muscle (M, rectus 
oculi inferior, s. deprimens, s. humilis), unites with the lower head of” 
the rectus externus and rectus internus muscles, arisesfrom the com- 
mon tendon, and never comes from the sheath of the optic nerve. 
It goes from before backward, and from above downward under the 
optic nerve, and is attached to the sclerotica. 7 

It isthe third in size of therecti musclesofthe eye, but it is thinner 
and shorter than the rectus internus muscle. . 

It depresses the eye. 


V. RECTUS INTERNUS, 


$ 2014. The rectus internus muscle (M. rectus oculi internus, s. ad« 
ducens, s. amatorius, s. bibitorius,), arises byltwo heads. The inferior 
or external comes from the upper and internal part of the common 
tendon. The superior or internal is the large, and arises from the 
inner part of the sheath of the optic neryve. This latter blends with 
the origins of the rectus superior and the leyator palpebr& superiorig 
muscles. Thence the muscle goes inward and forward, along tl 
inner wall of the orbit, from which it is separated by a layer of fat 
Its short and thin tendon is attached to the part of the circumferent 
of the sclerotica. 2 

It is the shortest of the four recti muscles, but it is thicker that 
the superior and inferior. 4 

It draws the eye inward. 


II, OBLIQUE MUSCLES, 


8 2015. The oblique muscles of the eye (M. obliqui bulbi oculi) @ 
distinguished into superior and inferior. They turn the globe oftk 
eye on its longitudinal axis in opposite direcetions. Bu 


I. OBLIQUUS SUPERIOR. } 
$ 2016. The obliquus superior muscle, grand oblique, Ch. ( 
oculi obliquus superior, s, longus, 5, trochlearis, patheticus), arises ff 
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Üthe posterior part of the inner face of the internal wall of the orbit, 
| before the optic foramen, and also arises from the sheath of the optic 
ınerye by a thin and short tendon. Thence it goes upward and for- 
„ward along the upper edge of the internal wall of the orbit, and 
U becomes near its anterior extremity, a long rounded tendon. 

This tendon immediately enters into a small cartilaginous layer 
s about two lines long and broad, which is reflected on itself, andthus 
‚ represents a semicanal, open upward, forward, and backward, and 
forms a pulley, the anterior edge of which becomes a pointed promi- 
unence, while the upper edges are attached by ligamentous fibres to 
Üthe upper part of the internal wall of the orbit. 

The tendon is kept in this pulley by a loose and moveable cellular 
ttissue. Its direction changes, so that on emerging it descends from 
bbefore backward, and from within outward. Itthien becomes broader, 
sand is attached to the inner and upper part of the selerotica, on the 
Sinside of the tendon of the rectus superior muscle which partially 
‚covers it. 

This muscle is the longest and thinnest muscle of the eye. 

It draws the eye forward, inward, and upward, 

Sometimes, but rarely, it is more or less perfectly double. 


II. OBLIQUUS INFERIOR. iz 


$ 2017. The obliquus inferior muscle, petit oblique, Ch. (M. oculi 
“obliquus inferior), the shortest muscle of the eye, differs from tbe other 
Samuscles in its origin and direction. Itarises by a short tendon from 
he inner extremity of the lower edge of the orbit, goes upward and 
Joutward, then becomes a short and broad tendon, which ascends below 
he anterior part of the rectus externus muscle, and between the 
muscle and the globe of the eye, and is attached to the sclerotica, 
some distance behind the tendons of the recti muscles, between that 
of the externus and that of the superior. 

It rotates the eye on its axis, first outward, then downward, and 
ally inward. It also drawsthe eye a little forward. 


ARTICLE FOURTH. 
FUNCTIONS OF THE EYE. 


& 2018. The eye represents an optical instrument,* composed of. 
everal transparent substances situated successively from without 
ward, which differ in density, although in all, this is greater than 


° #G. G.Ploucquet, Diss. sistens momenta guadam ph 
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that ofthe atmosphere. The raysof light which enter it gradually 
converge on passing through it, so as to form but one fasciculus, which 
paints the image of the object at the bottom ofthe eye on the retina, 

. The impression upon this membrane extends to the brain along the 
optic nerve, and there produces the sensation of sight. 

The transparency of the centres which form the eye, the sensibility 
of the retina, and the conducting power in the optic nerve, arethen 
the prineipal conditions necessary to sight. The opacity of one or 
several ofthe centres which concur to form the eye, the paralysis of 
the retina and ofthe optic nerve, the alterations in the texture of all 
these parts, the abnormal productions which are developed within or 
around them, consequently alter er destroy the sense of vision. The 7 
globular form of the eye favours the refraction of rays of light. 7 
Hence, why the general form of the eye and ofits different parts ” 
very much influence the distance at which objects are seen clearly, ” 
When the eye is very convex, the rays oflight are forcibly refracted, 
and we cannot discern objects which are near (myopia). When the 
eye is flattened the refraction is less, and only distant objects are 
seen clearly (presbytia, presbyopia). Hence, why myopia belongs 
only to youth and infancy, and presbytia to old age. The eye pos- 
sesses also the power of modifyiug its form, the relations of its con- 
stituent parts, its situation, and its direction, either to obtain a dis- 
tinet view of objects situated at different distances, in a ray of a 
certain breadth, or to see without moving the head or body, those’ 
which occupy the different points of-a portion of a surrounding 
sphere. This last effect is produced by the action of the six muscles ” 
ofthe eye. The other depends on the contraction of the muscles, 7 
partly on the modifications in the secretion and excretion of the 
humours of the eye, partly on the action of the ciliary body, 
since these three causes united change the curve of the transparent 
cornea and the crystalline lens, as also the situation of this latter in’ 
regard to the cornea and the base ofthe eye.* The dark colour of 
the pigment tempers the violence of the impression which the light 
would otherwise cause on the retina, which is extremely sensible, t for’ 


Bibl.,vol.i., p.21—99.— Meyer, Das Auge, ein Hohlspiegel; in Deutsches Archivfiü 
die Physiologie, vol.v., ee .G.Plagge, Neuephysihalische Ansicht des Sehens: 
ibid,, v1. v., v. 97.—Id. Neuer Beytrag zar Lehre von Sehen: ibid., vol. vii., Pr 
213.—E. E. Redenbeck, Que@dam ad theoriam visus pertinentia, Berlin, 1822. ° 
* Simonoff has concluded from calculations, that it is not necessary to suppos® 
the erystalline lens displaced, and that the clearness of vision of objects situa 
from two hundred and fifty millimetres to any distance, however great, depends 
only on their apparent diameters, and on the transparency of the air betweens 
(Refutation de la pretendue ndcessitö mathdmatique du döplacement du cristallin 
pour conserver constante la distance focale de !’@il: in the Journ. de physiok 
experim,, vol. iv., p- 260. j F.T. 
+ The sensibility of the retina is extreme only in regard to light. Magendie ha 
determined that but a slight sensation is produced when thisnm.embrane is touche® 
by aneedle, and that even on scraping it, Be is but slight, and not to 
compared with that caused by pricking the surface of theeye. (De influence 
la cinquitme paire sur la nutrition et les fonctions de ’eil: in the Journ. deph% 
ewper., vol, iv.,p. 176.) This physiologist has also determined that the sectio 
the two nerves of the fifth pair causes the loss of sight, F 
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this black layer absorbs a part ofthe rays of light. This is the real 
\ function of the pigment, since vision is weak and imperfect when it 
| has not its usual colour. The iris also serves to moderate the inten- 
‘ sity of-the light which enters the eye, since this membrane dilates, 
‘ and thus contracts the pupil, when the light is very vivid, or when 
ı welook at an object near, while it contracts and thus enlarges the 
pupil, when the light is weak, or when we look at rather a distant 
s object, 
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ARTICLE FIFTH. 






DIFFERENCES IN THE EYE DEPENDING ON DEVELOPMENT. 





- &2019. The eye differs considerably at different periods of life* 
in respect to the existence, proportional volume, and form of the 
#bole eye or of its parts. 

The eye appears very early. It is visible at the fourth week of 
mregnancy as a black spot. 

But at this period the globe of the eye is still exposed, for the eye- 
Airids do not exist. They begin to appear during the tenth week, in 
he form of narrow burse, which gradually enlarge. After about the 
“welfth week their edges touch, and they remain closed as in sleep, 
entil birth. 

The lachrymal puncta, and generally all the lachrymal apparatus, 
ss also the Meibomian glands, are proportionally more developed 
uring the early periods of life than subsequently. 

The eye is proportionally larger in the early periods of life than 
\fterward. The two external membranes, the sclerotica, especially 
$ posterior part, and the transparent cornea, are proportionally 
hicker. This character belongs especially to the cornea, which is 
wice as thick as it is in the adult, from a considerable quantity of 
eddish serum existing between itslayers, in the full grown fotus, so 
aatits anterior face is nearly plane, and the posterior touches the 
“is. It is also less transparent than subsequently. In old age it 
ecomes planer, harder, denser, and more solid: we also see deve- 
ped, in old men, a nebulum, which extends from the edge to the 
entre (gerontonozon, s. arcus senilis), which undoubtedly depends on 
ı1e slowness with which the substance is renewed, whence the Aluids 
"ave more tendency to coagulate; this resembles those ossifications 
hich supervene in old age in other parts of the body. 

" The choroid membrane also is proportionally iron and the 
ack pigment which covers it has a deeper tint. 

' The pigment begins to appear very early at the fifth month of teg- 
ancy, But before birth it isless coloured than in the adult: it adheres 
ss tö the choroid membrane and the iris: it does not exist on the outer 
ce of the first of these two membranes, so that the intensity of its 























J. G, Brendel, De fabrica oculi in fatibus abortivis observala, Gottingen, 1752 
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colour and even its quantity seemsto depend on the action of the light. 
In subjects at an advanced age, its colour changes like the hair, and it 
is lighter, but the cornea and crystalline lens loose their transpareney 
in the same proportion. The deeper colour of the pigment in youth, 
depends partly on the fact, that the globules are nearer each other, 
partly also on their»being blacker at this period. They are also 
softer in young people, and hence they loose their from, and are de- 
tached from each other by drying. In the full grown fetus, the white 
cellular tissue existing between the vessels ofthe choroid membrane, = 
contains no iron, while there is much in that coloured black foundin ° 
the same place in the adult. * 3 
The iris is one ofthe parts of the eye which varies the most at 
different periods ; the greatest change is the closing of the pupil by 
the pupillary membrane (membrana pupillaris), or the membrane of * 
Wachendorff, in honor of its discoverer.f 
The external edge of this membrane arises fromthe inner edge of = 
the iris. It fills the whole pupil, so as to separate completely the ” 
posterior from the anterior chamber. Itis a very tense, rather solid, 
but very delicate, thin, and transparent membrane, so that when its 
. blood vessels are injected, they cannot be perceived until the eye is 
hardened by immersion in alcohol. It is composed of two layers, the 
anterior of which is a continuation of the serous membrane which 
lines the anterior face of theiris; and the posterior is very vascular, ° 
and is continuous with the posterior face of the iris. We have never 
known it to be covered posteriorly with a fibrous mucus, as Haller 
and Wachendorff assert. 
Some of its arteries arise:: : 
lst. From those which form the inner circle of the iris: they radi= 
ate from this circle towards the centre of the pupillary membrane, 
where anastomosing with the adjacent vessels, and not with those op= 
posite, they terminate and leave a small space in the centre of the 
membrane. They also anastomose with each other frequently in their 
course. 
2d. Other branches arise directly from thelong ciliary arteries, 
pass on the iris and go directly to the pupillary membrane, whe 
they anastomose with the preceding. ’ 
3d. Others still smaller arise from the vessels of the anterior face 
and from the greater edge of the crystalline lens, and are distributet 
principally on the posterior face of the pupillary membrane. 


* Coli, in Mondini, loc. ci£. p. 17. 
E. J. Wachendorff, in Comm. Nor , 1740. Hebd. Er 
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Zunica pupillam fetus claudenti; inthe Act. Upsal., 17 
EC Kade e | 





‚137.—Haller, De no® 
and Op. min., vol. ia 
erer, De fetu perfecto, Strasburg, 1750, $ xxvi-—B. S. Albinu 
De membrana pupillam infantis nuper natiprecludente: in Annot., acad.1.1.,08 
vii.—Viegq-d’Azyr, Sur la membrane pupillaire du fetus: in Hist. de la soc. 
de Med., ann, 1777 and 1778, p. 257.—J. F. Blumenbach, De oculis leuc® sone 
et motu iridis, Gottingen, 1786.—H. A. Wrisberg, De membrana fastus pupillar 
in Nov. comm. Gott., vol, ii., and in SyZlog. eomm. I.—Edwards, Sur lasiruct 
del @il: inthe Bull. de la soc. philomatique, 1814,p.21.—J. Cloquet, Memo 
sur la membrane pupillaire et sur la formation du petit cercle arteriel de Pin 
Paris, ee Sur la membrane pupillaire:: in Memoires du Museum, W 
iv., p. 457. 5 
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Veins have not been demonstrated with certainty on the posterior , 
ace of the pupillary membrane. i 1 
The pupillary membrane passes through several periods of devlop- 
ment. Its primitive form is not known, nor the manner in which it is 
produced, nor the period of its first appearance. ) 
| According to Wrisberg it is not perceived distinctly before the third 
month of pregnaney. It is gelatinous and destitute of vessels until the 
fifth month, but at this period it becomes firmer and vessels are de- 
weloped in it. Perhaps, however, in the early periods of life it is 
fgreater in proportion to the rest of the iris, for the development of 
üthe latter membrane begins at its external edge. : 

It is most evident at the seventh month of pregnancy. It begins to 
Klisappear at the eighth month from the centre tu the edge, that is, 
from the portion which has no vessels. In the full-grown fetus the 
vonly vestiges of this membrane are some small loose flocculz altached 
sto the edge of the pupil. 5 | 

It generally disappears much sooner in animals born with the 

aculty of seeing than in those born blind ; it continues in these latter 
also as long as the eyelids remain closed.* The vessels are not de- 
stroyed with it. They contract from the centre toward the circum- 
ference ; their arches diminish andtthey are finally adapted to the nner 
edge ofthe iris, where. they form the small arterial circle, which does 
pnot exist so long as the pupillary membrane continues.} 
Altuough this membrane perfectly separates the two chambers, 
sach cavity constantly incloses an aqueous humour, which does not 
exist in the posterior alone as Edwards f and Ribes$ assert. We 
Khave demonstrated this perfectly.|] and Cloquet after us. 

A very curious periodical difference of the iris is a want of con- 
tinuity of its circle, which is observed during the early periods of 
pregnancy, and which is very sensible at its inner part until about the 
seventh week. 

The retina is much thicker in the early periods of life than 
afterward. This thickness does not depend on the greater de- 
velopment of its inner layer; andso far from the’medullary layer 
"being proportionally thinner at this period, so far from possessing at 
that tiıme less medullary matter, as has been asserted,*® this sub- 
'stance on the contrary is more abundant, and hence the increase of 


* Meckel, Ueber die Dauer der pupillar Membran ;in the Deutsches Archiv, 
für die Physiologie, vol. i.,p, 430 ; vol. ii., p- 136, 

+ In deinonstrating this fact, J. Cloquet has verified a conjecture of Blumen- 
ach; Ejusgue (membrane pupillaris) vasorum ellipliei arcus sensim sensimgue 
elrahuntur, tuneque, nigraviter fallor, annulum iridis interiorem eficient, cujus 
erte ante eum terminum nullum in fatuum oeulis vestigium reperire polui. (Inst, 
‚physiol., 1787, p. 208.) 

t Loc, cit, 
$ Zoe. cit, 


Loe. eit, 
j 4 Ge cit, 
Brandis, Pathologie, Hamburgh, 1808, p. 241. 









274 DESCRIPTIVE ANATOMY, 




























thickness presented by the membrane. In old men the retina 
becomes extremely thin, but also more firm and resisting. 
Wealready perceive its fold in the sixth month of pregnancy, and 
even in the full-grown fetus it isgreater than in the adult. Thethin 
place is visible, but the yellow tint does not appear till some time 
after birth. It gradually becomes more intense, but turns paler 
as age advances. It would seem that the fold diminished regularly 
and finally disappeared entirely. The less marked development in 
this region in old men is about in a’direet ratio with the loss of trans- 
parency, which gradually takes place in the cornea. The aqueous 
humour is turbid in the feetus. It becomes perfectly transparent 
during the first few weeks after birth. 3 
The crystalline lens also is much more convex in the fetus andin 
infancy than in the adult. AtAirst it projects through the pupil,and 
thus pushes the iris before it, so that it is separated from the transpa- 
rent cornea onlyby this membranebeing situated in itsspecialgroove, 
In this respect,and in the absence of the eyelids, the eye ofthe fostus 
resembles that of fishes. R 
This arrangement, added to the great thickness of the transparent 
cornea, causesthe chambers to be smaller and theaqueous humourless 
abundant than in the adult. All the humours, however, excepting the” 
aqueous, are more abundant .in youth than subsequently, whence it 
follows that the whole eye, and particularly the cornea, projects more, 
while as age advances, the eye slightly collapses and the transparent 
cornea particularly flattens. 3 
As age advances the crystalline lensassumes more consistence, and 
also becomes yellowish on leaving the centre, so that this tint is found ° 
generally in persons in advanced life. 'The same is true of the 
humour of Morgagni. At the same time this humour and that which 
fills the'two chambers are slightly turbid, which is sometimes the case” 
also with the vitreous humour. 5 


ARTICLE SIXTH. 


EYE IN THE ABNORMAL STATE. 


$ 2020. The situation of the eye exposing it to the action of all 
external causes of injury, and its extreme sensibility rendering ik 
liable to be diseased from the influence of these causes, or to partici- 
pate in the affections of other parts of the body, and finally its ve 
complex structure, singularly multiply the number of the anomalies 
it may present ; these anomalies are more easilyperceived even during 
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Aife than in most other organs, on account of its situation and the 
Ytransparency ofits parts. * 


I. DEVIATIONS OF FORMATION. 


$ 2021. Here, as in other organs of the body, the primitive devia- 
© tions of formation are the most remarkable in respect to the conse- 
“quences deduced from them in regärd to the general theory oforgani- 
"zation. 


A. PRIMITIVE DEVIATIONS OF FORMATION, 


$ 2022. I. The primitive deviations of formation in respect to 

Yquantity consists essentially in too slight an action of the formative 

ppower. They are: 

' ist. Deviations in formation from defect in development. Here 
we may mention:; 

a. The absence of the eye or of some of its parts. Here, as in the 
pother organs, the conditions are not always exactly the same. In 
June case observed by Malacarne,f the optic beds and nerves, the 
common and the superior motor nerves, the globe of the eye, its 
muscles, the caruncula lachrymalis, and the optic foramina, were all 
Weficient. The globe of the eye was replaced by a hard mass. The 
ırymal apparatus and the eyelids were perfectly developed. 

. In another casef the globe ofthe eye and the optie nerve as far 
's its bed and the optice foramen were deficient, but the accessory 
erves and the lachrymal gland were present. 

b. Smallness of the organ, 

















" * Beside the treatises on the diseases ofthe eyes, among which we may mention 
articularly those of Maitre Jean, Taylor, Janin, Rowley, Beer, Scarpa, Schmidt, 
nd Himl f beside also the works already mentioned, because their authors have 

“xamined itbotlı in the state of health and that of disease, we shall mention, on 
he pathological anatomy of this organ, the following : J. C. Sybel, Diss, de qui- 

dam materie et forme oculi aberrationibus a statu normali, Halle, 1798.—J. 
ardrop, Essays on the morbid anatomy of Ihe humaneye, London, 1818.—Farre, 
trealise on some practical ARIER relating to the diseases of the eye, by the late 

ham Saunders, to which are added, &c., London, 1816. —Demours, Traite 
maladies des yeuw, Paris, 1818.—Helling, Praktisches Handbuch der Augen- 
ankheiten, Berlin, 1721.—Baratta, Osservazioni practliche sulle principali ma- 
attie degliocchi, Milan, 1821.—L. M. ae ratado teorico j) practico sohre 
as ınfermidades de los 0j0s, Orea, 1820.—B. T'ravers, Synopsis of the diseases of the 

Ve, don, 1820.—J, Vetch, A practical treatise on Ihe diseases of the eye 

eg 1820. Consult also, on the pathological anatomy of the lachrymal 
an, J. A, Schmidt Ueber die Krankheiten des Thranenorgans, Vienna, 1803.— 
. H, Tode, Des maladies de In glande lacrymale; inthe Mr langes de chirurgie 
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c. The abnormal continuance of parts primarily existing, particu- 
larly of the pupillary membrane.* 

d. The adhesion of the two eyes. It is rather a general law in 
this case that the eye formed by ihe fusion of the two in one issituated 
directly on the median line, and is symmetfrical in its structure, 

2d. Deviations in formation, orin regard to quantity in an opposite 
sense when the body and head are normal, are very rare, and perhaps 
have never been observed. > 

II. The deviations of formation in respect to quality are also rare, 
They affect most frequently the form ofthe iris and that of the pupi &F 
which then is usually less round and most commonly perpendicular, 
rarely horizontal. This anomaly, often peculiar to certain familie 
and hereditary, is always curious as an analogy with animals.f 
The iris is rarely enlarged so much outward that the pupil does n 
correspond to the axis ofthe eye, being carried much more inward.f 

Tbe transparent cornea is sometimes conical (staphyloma conoides 
and atthe same time it is more or less thin. This state is its greates 
degree of convexity, whence this includes also the greatest degree of 
myopia. g 

Sometimes the cornea presents an opposite arrangement, being not 
sufficiently convex or entirely plane. 

























" B. ACCIDENTAL DEVIATIONS OF FORMATION. 


$ 2023. The accidental deviations of formation are more common 
than the preceding and very various, but they depend most generally 
on a prevous alteration in the chemical composition, and the texture 
of the parts is then more or less changed. The principal deviatiows 
of this kind are: Br 
Ist. Absence. Here we may mention the loss of the eyelashes and 
eyebrows, caused by the destruction of their bulbs, by inflammations 
and ulcerations of the eyelids. 
%d. Alterations in sıze. u; 
a. Smallnes. In blindness, the whole eye or at least some of is 
paris, particularlythe optic nerve and the retina, are often wasted 
We have found several times in subjects who have been blind f 
a long time, that the retina was unusually thin and destitute of medul 
lary substance in several parts of its extent, this substance exist 
at intervals. n 
When tbe power of vision is more or less diminished, the yello 
spot also returns to the degree of colour it presented before the ® 
was exposed to the light, for in this case its tint is more or A 


‘) 
Br 


Br 


%* Sce our Handbuch der pathologischen Anatomie, vol. is, P.396. 
+ See our Handbuch der pathologischen Anatomie, vol.il p. 158 
+ Demours, tab. Ixiv., fig. 1. 
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ıfeeled. At the same time the fold ismore or less effaced.* Sometimes 
Hssubjects affected with amaurosis the retina presents in this place 
sack spots;f but only the diseased eye undergoes this change; the 
Jd and the spot are on the contrary sometimes more sensible in that 
‘the healthy side ;f the optic nerve is even sometimes larger than 
Ü the normal state.$ 
(The optie nerve is generally thinner and grey like horn. 
‚Tbe transparent cornea sometimes becomes much flatter after dis- 
“ses of long duration and excessive evacuations. 
The erystalline lens, left in the eye after separating it from its cap- 
“le, partially or wholly disappears very rapidly. Atthe end ofa 
w years there is hardly a piece as large as a pin-head.|| 
"b. Enlargement. The eye somtimes enlarges so much from dropsy 
‘ydrophthalmus) thatit projects on the outside of the orbit. This 
Opsy is situated primitively in the vitreous body; but it extends to 
‘ery part, so that in some subjects we find considerable serum be- 
“een the crystalline lens and the vitreous body. Scarpa states 
fat dropsyof the posterior part ofthe eye is usually attended with an 
fcreased secretion out ofthe vitreous body, as we have found several 
“aes on the inside ofthe choroid membrane and of the retina a great 
‚antity of limpid serum, in which is a cord directed from before 
‚ckward, formed by the morbid alteration of the vitreous body and 
"ina.** In this case probably the serum came from the serous 
embrane discovered by Jacob. . 
SA partial enlargement of the eye, often met with, forms staphy- 
ıa,ff a greater or less thickening of the transparent cornea, which 
ises the falling of this membrane, attended with its opacity, and 
ends on a previous inflammation situated in it. In this casethe 
rnea ee adherestothe iris. The increase with the thinness 
the sclerotica, which is much rarer and is also termed stapiyloma, 
"pears under the form of bluish elevations, the colour of which de- 
"nds on the varicose state of the vessels ofthe choroid membrane. 
“supervenes principally on the cireumference of the transparent 
nea after arthritic ophthalmia, but is observed more rarely at the 
terior part of the sclerotica.ff 
The lachrymal sac is more or less distended after inlammation of 
e lachrymal passages. 
"3d. Solutions of continuity. 































Michaelis, Zoe. cit.,p. 8.--Reil, loc. !eit,, p.472.—L i 
ee) SER ; jeit,, p." eveill&, in Wenzel, De 
®= Wenzel, in Michaelis, loc. cit,, p« 9. 
* Michaelis Ioe. eil., p. 3. 
5 Wenzel, De pen. siruct. cereb., no. xi. 
" Scarpa, Malattie degli occhi, Pavia, 1801, p. 183, 
ibes, /oe. cit. 
Malaitie degli occhi, p. 230. 
+ J.L. Fried ch, Diss. de staphylomate, Berlin, 1821, 
# Loe. cit., tab. ii., fig. 10.—-Demours, (02. cit., tab. Ixiv., fig. 3. 
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a. Abnormal wnion. This anomaly is rather common, and always 
results from inflammation. 
. When the conjunctiva has been violently inflamed and neglected, 
the eyelids join either to the anterior face of the eye (symblepharon), 
or with each other (ancyloblepharon). Sometimes these two kinds of 
adhesion take place simultaneously. The parts fused are sometimes 
nearer each other, and are often united by a greater or less number 
of accidental membranes which vary in length. Sometimes they 
adhere at birth. K 
After inflammations of the iris, the pupil adheres (synizesis), or the 
anterior face of the iris unites to the posterior face of thetransparent 
cornea, or finally the posterior to the anterior face of the crystalline 
capsule (synechia), by an effusion of albumen which coagulates, and 
which is sometimes distinet from the other parts in the form of a 
membrane. ; 
The obliteration of the ducts of the lJachrymal gland is caused by 
externallesions on the outside oftheeye. It depends on inflammation 
and ulceration, like the contractions of the excretory channels of the 
lachrymal humour. B 
The shrinking (myosis) and the immobility of the pupil, observed 7 
after inflammations of the eye, very probably result from an effusion 
of albumen into its substance. ü 4 
b. Abnormal separation. The parts of the eye rarely present this 
anomaly except from external injuries. We however must arrange 
here the detachment of the erystalline lens observed after violent ce 
phalagia and the fall of this lens into the anterior chamber across the 
pupil, which results from the percussion or commotion of the eye,* 
Ulcers produce especially inthe transparent cornea, sometimes also, 
in the iris, solutions of eontinuity, which, when situated in the first of 
these two membranes, cause the effusion of the aqueous humour and 
the falling of the iris. The iris is frequently detached in a greater of 
less extent from the sclerotica by a powerful shock : two pupils might 
then be said to exist. We must refer also to this head the abnorma 
enlargement of the openings, for instance, the pupil (mydriasis). 
Ruptures and other lesions of one or more excretory passages @ 
the lachrymal gland form the lachrymal tumor (dacryops),the accumus 
lation of tears between the conjunctiva and the globe of the eye, or 
too great effusion of this fluid. u 
Suppuration of the lachrymal sac frequently destroys a portion © 
it and its communication with the exterior, and thus produces stud 
lachrymalis. 
4th. Deviations in situation. These anomalies extend to the wh0 
eye, or affect some of its constituent parts only. The.globe of tl 
eye may be pushed out of the orbit by tumours in its cavity (ewopt 
thalmia), and may fall forward from the injury or the paralysis of) 


DD 


* Fribault, Observation sur un eristallin qui a passe par le Zee dansla chan 
Dre anterieure de !’a@il; in the Journ, de med, vol. lix,, p- 72. 
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imuscles (ophthalmoptosis), which changes more or less the situation 
ödf the eyelids, and causes them to turn over outward. 

The direction ofthe eyelids alone is frequently changed, which may 
ake place in two different modes, according as they are turned out- 
ward (eeiropium) or inward (entropium). The latter effect is pro- 
luced particularly bythe destruction of the internal layer of the skin 
i6f the lid and the cartilage, after inflammation of the eyelids, by a 
Iropsical state of these parts, sometimes by the paralysis of the leva- 
or palpebre muscle. This paralysis however is never suflicient to 
sause it alone, it producing only the fall of the upper eyelid (blepha- 
"optosis). The first state is caused principally by wounds in the skin 
vith loss of substance, sometimes also by the development of tumours 
nd excrescences on its inner face. 

When the lid is turned inward, the eyelashes naturally touch 
ae globe of the eye. Hence it is called trichiasis, in which only some 
“shes participate, which occurs after inflammation of the eyelids, and 
ises from the inner part ofthe edge of the eyelids being destroyed 
hy ulcerations. 

' The prolapsus of the iris occurs in wounds of the transparent cor- 
»a, and when this latter membrance presents several openings 
rough which the iris protrudes, a kind of staphyloma occurs which 
Ütermed the bunch of grapes. At first the protruded portion of the 
sis exposed, soft, thin, and very vascular; it gradually becomes 
lid, the circulation stops, and it is covered by a thin, greyish white 
»mbraue, which Beer regards as the regenerated conjunctiva ; * 
tt it is more correct to consider ita new production formed by the 
sudation of the lJymph from the iris. 

The protrusion of the membrane of the aqueous humour, admitted 
most writers, is a en of the vitreous body, as Scarpa has 
ürfectly demonstrated.f 


U, ALTERATIONS IN COMPOSITION AND TEXTURE. 


> 2024. Almost all the alterations of composition and texture in the 
>, as in other parts of the body, depend on inflammation, to which 
5 is very much exposed. -Several of them however are de- 
"oped, and we cannot consider them as resulting exactly from pre- 
us inflammation, 
Alterations in texture are very rarely congenital. We must, how- 
"r, regard as such the anomalies in the colour uf the eye, which may 
efered: Ist, to a want of colour in the pigment (leucethiopia); 2d, 
She different colours of the iris in the two eyes, or even in its different 








* Augenkrankheiten, vol, ii. p. 68, 
+ Loc., cit. p. 170, 



































280 DESCRIPTIVE ANATOMY. 


parts in the same eye; 3d, to a want oftransparency. Farar also # 
has observed in three children of the same family, that the cornea at 
the moment of birth was clouded by a nebulosity, which afterwards 
gradually disappeared from the outside towards the centre. 

The new formations which must always, or at least in mest cases, 
be considered as consequences of inflammation, are principay the ” 
following : 

lst. In the eyelids. 

a. Grando, a rounded tumour, wbich varies in hardness and is de- 
veloped on or little below the lower edge. It is a purulent cyst, a 
stye (hordeolum), not entirely destroyed by suppuration, and which is 
filled with coagulated albumen. u 

b. Sarcoma of the eyelid, which is red, and at first soft, afterwards” 
harder, and which is developed on the inner face of the eyelids, parti- 
cularly in lymphatic subjects. Ä 

Here we may mention the encanthis, a tumour situatedin the c 
uncula lachrymalis and the third eyelid. 

2d. In the conjunctiva. The film is a greater or less elevation which 
is developed between the anterior face of the sclerotica and the con 
junctiva which covers it. The (pterygium) $ common]ly arises in the 
inner angle of the eye, where it extends outward to the anterior face 
of the transparent cornea, and beyond the centre of this latter. We 

‘ rarely find a second or even athird in the external angle ofthe eye of 
in another region. Itis more or less vascular, aud its base alway: 
looks toward the circumference and its summit towards the centre of 
the eye, undoubtedly because the connection of the conjunctiva with 
the subjacent membrane is less intimate in the first place than in the 
second, where in fact it blends with the transparent cornea. j 

The pannus differs from the pterygium as it is the substance ofth 
conjunctiva, and sometimes also thatof the transparent cornea, which 
thickens. The tumour termed pinguecula is generally developed i 
the externalangle of the eye, or at least on the outside of the corne 
It is seldom larger than a bean, and it is formed by the conjunctif 

and the subjacent cellular tissue. 4 
3d. In the transparent cornea{ the principal results of inflamm 
‚tion are macule and nebul@ (obscuratio, albugo, s. leucoma), wbit 
sometimes arise only from simple exudations in the tissue of ti 
cornea, sometimes also are cicatrices of ulcers of this membrane, af 

varyin their extent and their degree of opacity. In the first case, # 
surface of the cornea does not differ at the spot where the point is fro 
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* Med. communic., vol. ii., p. 4693. B. 
+ Beer (loe. eit., vol. ii. p. 638) does not consider the Bye as ver ii 
an indlammation. We may however mention in support of this not only h I 
opinion that the tumour usually appears when caustics are applied (p- ‚D 
so Larrey’s observations, who remarked that it frequently was a consequeni 
he Egyptian ophthalmia. £ : i 
tG. Miarult, Memoire sur la heratite ou inaflınmation de la cornede Ira 
senle; in the Arch. gen, de ındd,, vol. ili., P. 5. g 
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öther parts; in the second itis deep. The cicatrix is always hard, 
like the spot produced by an old exudation. Farther we observe no 
other alteration oftexture in the place where it is situated.* 

4th. In the iris the pnpil is eflaced (atresia pupille) by an opaque 
false membrane, which causes at the same time the adhesion of the 
posterior face ofthe iris to thecrystalline (synechia) capsule. Then 
the production of pus or of a puriform fluid on the surface of the iris, 
whence a puriform congestion is formed in the chamber of the eye, 
wwhich is termed Ahypopon. Scarpa thinks that it isreal pus which 
orms here, since we dc not find in the iris an abscess the rupture of 
wwhich could produce this purulent humour.f The serous nature of 
üthe two faces of the iris favors his opinion, but the authority of Beerf 
sat least authorises us to doubt it aa general rule. _ 
öth. In the erystalline lens and its capsule,which are frequently the 
sseat of cataract (cataracta, Ss. suffusio), which most generally renders 
oopaque parts normally transparent. 
Cataract varies in situation, consistence, and colour. It usually 
sarises from opacity of the crystalline lens (C. cristallina, C. lentieu- 
Klaris), more rarely ofthe crystalline capsule, especially of its posterior 
Sface (C. capsulaire, C. capsularis), still more rarely in the humour of 
$Morgagni (C. laiteuse, C. Morgagniana, s. lactea). These three 
Jen co-existin the capsulo-erystalline cataract (C. capsulo-lenticu- 

ris. 
Opaeity generally commences in the centre$ and very deeply in 
the crystalline cataract, and on the contrary in the margin in 
tthe capsular cataract. Sometimes in the latter case only some parts 
sare opaque, forming the dotted or mottled cataract (C. fenestrata). 
}Most generally, but not always in old men, the cerystalline lens is 
Wunusually hard, and in a measure ossified or petrified (C. dura). It 
'is rarely softer than in the normal state (C. mollis), or even fluid. (C. 
Jfiuida). The capsule is more frequently hardened and thickened. Its 
“anterior face is also covered in some cases (C. trabiculata, pyrami- 
‘ data) by a layer of substance, sometimes having the consistence of 
‘osseous tissue,]| which arises from an exudation formed by the 
| inflamed iris, and which consequently can always be separated to a 
‘ certain extent from the capsule./ The colour of the cataract is most 
| generally greyish white. 

In thecrystallineand the capsular cataract, the crystallinelens and 
Jits capsule are not unfrequently detached from each other, or from 
Ithe adjacent parts, by a shock of the body. But they are sometimes 
(connected more intimately, and so extensively that the crystalline 
* capsule and the iris adhere, 
*W . city p. 

eg 
+ Loe.cit., vol. i.,p. 436. 






























$ Rudolphi (Grundriss der Physiologie, vol. ii., p. 184) i 
' Berlin in which the cen/ral cataract (c., centralis) is hereditary » tie aenln, 


i "ee et, e A cntze of the erystalline lens, which remains stationary, 


Beer, loc, cit,p. 297, 
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In the pyramidal cataract the thick anterior wall of the capsule 
sometimes projects through the pupil and adyances to the transparent 
cornea, to which it sometimes adheres, 

6th. In the vitreous body, the loss of transpareney (glaucoma) and 
the complete dissolution of it (synehysis), which usually attend gutta 
serena.* 

$ 2025. The new formations developed in the eye are probably 
caused by an action similar to infammation; we cannot, however, 
always consider them as resulting positively from this cause. They 
are divided as in every other part, into those which are abnormal only 
from the place where they are developed, and those which are entirely 
new. FR 

Ist. Among the tissues normally existing in other parts of the body 
we distinguish : F 

a. The cellular tissue, which, assuming the form of false membranes, 
unites parts which are primitively separate, and which. we have al- | 
ready mentioned in this respect as produced by inflammation. 

b. The vascular tissue, which arises in the same mannerintthedi 
ferent new formations, especially in the preceding. 

c The serous tissue, which is developed in the eyelids, especiall 
the superior, in the form of cysts within the lachrymal gland in th: 
orbit,t more rarely between the choroid coat and the retina.f We 
probably can arrange here the cysts formed on the surface of theiris ” 
when this membrane projects through an opening in the transparent 

cornea. : 

d. The fibrous tissue, which occurs much more rarely. In one 
case the retina was changedinto a white, fibrous, and very solid mem- 
brane, exactly similar to an aponeurosis, the external face of which 
adhered very intimately to an osseous layer between itandthe choroid 
membrane.‘ 2 

e. The osseoustissue, which generally appears in the form of more” 
or less irregular thin layers between the choroid coat and the retina, 
probably from the change of the serous membrane which covers the 
outer part of thechoroid coat. Itisseen more rarely in the transpa-" 
rent cornea,|] and it is probably developed primitively in the mem-’ 
brane of Descemet. N 

We must probably mention here the considerable and petrous hard- 
ening of the opaque crystallinelens and the formation of stony concre= 
tions in the place of the vitreous body ; for the latter concretions, even 
when they become considerably thick, do not result from the change 
of the vitreous body, but from between the choroidmembrane and the 


* Heister, in the Ae£. nat. cur., vol. i., p. 71.—Demours, loc. cit,,vol.i., p.3 90. 

+ Beer, loc. cit., vol. ii. p- 589, note. 

+ Portal, Anat. med., vol, iv.,p. 418. 

$ Mägendie, in Demours, Zoe. cit., 73, vol. i. } 
$ re alter, Anat. mus., vol. i,, p. 139.—Wardrop, loc. cil.,p.72.—Anderson, ibide 
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etina, and only push this body outward, since it is crowded and 
yasted in their centre. * 

* Among the constituent parts of the cutaneous tissue the hairs 
are probably the only ones abnormally developed in the eye, unless 
‚ve refer to it those cysts which form around hernias of the iris, and 
shich we have referred to the serous system. The conjunctiva seems 
‚0 be the only part of the eye where the hairstake root. They some 
simes appear also as abnormal eyelashes (distichiasis) on the inner 
Kdge of the upper eyelid after neglected ophthalmias, and differ from 
"he common lashes in their situation, thinness, smallness, and whitish 
“olour.f They are rarely developed in the conjunctiva of the eye, 
where they appear either in the conjunctiva es which is most 
ssual,f or on the transparent cornea.| In the cases observed by 
Jdimly they were inserted in the centre of a fatty production, and in 
II other cases, at least those detailed by Wardrop, and Demours, a 
erygium or film was the base of them, that is, they were preceded 
yamorbid change. Himly and Wardrop have observed this forma- 
"oa in the external, and Demours in the internal angle of the eye. 
his latter case consequently resembles the considerable increase of 
ine of the hairs of the caruncula lachrymalis, seen by Albinus.|| It 
© eurious that in the few cases of this anomaly as yet published, there 
© an evident connection between the period of puberty and the deve- 
ppmentofaccidentalhairs. In the cases described by Wardrop, the 
airs did not appear till tbe age of sixteen years with the beard, and 
that described by Himly the tumor appeared at the age of two 
ears, but did not become troublesome till the age of twenty, doubt- 
“ss because hairs were not developed upon its surface. 
32d. The entirely new formations are: 

«a, Figlike excrescences which appear in the iris, from syphilitie 
flammation. Ä e 
"b. Fungus hematodes, which is developed sometimes in the eye 
self, and as it would seem on the posterior part of the choroid mem- 
'ane, whence it goes forward, destroying before it all parts of the 
“gan, and often extends to the outside of the eye in the fat of the 
bit. Perhaps we ought also to arrange here the excrescences which 
e developed within the optic nerve.l / 
ce. The entozoaries. To these may probably be referred, at least 
metimes, the loose hydatids which appear in the lachrymal gland, 
ıd which are explained better in the manner than by attributing 


% Scarpa, p. 269. 

+ Beer, loc. cit,, p. 119. 

+ Himly, Ophthalm, Bibl., vol. ii,, part i. p, 199, —Ware, On entropion, p. 7,— 
ardı Op: P- 1,—Demours, tab. Ixiv., ig. 1. 

5 Gazelles, in the Journ. de med, vol, xxiv, 

| Annot, acad.,book iii., cap. viil. 

fi Gallereux, in Demours, vol. i., p. 75. 
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them to change of the cellular tissue.* The filaria Medinensis | 
sometimes occurs below the conjunctiva.t 


CHAPTER III. 
ORGAN OF SMELL. ä 


$ 2026. The senses of hearing and sight, the organs of which have 
“been described, differ from the others in respect to their relations with 
other organs, as they are moreindependent. Those of smell and taste, 
on the contrary, are only portions of other organs, for they both beloug 
to the digestive system, and the first also to the respiratory system, 
It would than be proper to consider the organs of smell, voice, and 
respiration, of taste, and of digestion, as forming asinglesystem. It’ ! 
is impossible to separate the history of the tongue from that of the in- | 
testinal canal, since it is situated in a cavity, the commencement of 
the digestive apparatus, and in which the food is remarkably changed, 
since it is also situated behind ihe organs which cause these changes. 
But we shall consider the organ of smell separately, since itis mor&” 
independent than that oftaste, and afterleaving thefishes itis entirely 
separated from the respiratory system, whichin the three upper classes 
of animals communicates with the exterior, not only by the olfactory 
organ, but also by the oral cavity. 










ARTICLE FIRST. 


ORGAN OF SMELL IN THE PERFECT STATE. 


$ 2027. The organ of smell, or the nose,f is composed: 
Ist. Of abony cavity divided into several eompartments, the uppe 
and posterior part of which is more extensive, and is formed by bone 
whence it is termed the bony nose (nasus osseus), and has alrea 
been described in osteology. E 
2d. Ofan anterior, smaller, triangular, elongated, and cartilagino 
portion, the cartilaginous portion (nasus cartilagineus). 4 
3d. Of muscles which move this cartilaginous portion. 


* Schmidt, Krankheiten des T’hränenorgans, 3; 75. 
k + Larrey, Memoires et compagnes, vol. i., p. 223. 
ER + Santorini, Observationes anatomic®, Venice, 1724, cap, v., De naso, p-& 
2 - Ziervogel(Aurivillius), De naribus internus, Upsal, 1760.—A. Scarpa, Anatoi 
disquisitiones de auditu et olfactu, Milan, 1795.—T. C. Rosenthal, De organd 
"  factus quorundem animalium, Gripswald, 1807.—S. T. Semmerring, Abbildu 
des menschlichen Organs des Geruchs, Frankfort, 1809. 
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#1 Ath. Ofa mucous membrane which covers the osseous and the car- 
klaginous nose. 
' 5ıh. Of neryes which are distributed in this membrane. 
In considering the nose externally we distinguish an upper part or 
ae root, an anterior edge or the back, and a lower part or the tip. 


I. CARTILAGINOUS NOÜSE. 


$ 2028. The cartilaginous nose, the anterior extremity of the bony 
Jose, is composed ofa centraland perpendicular portion, the cartilagi- 
"us septum of the nose (septum narium cartilagineum), of two ala 
pinnce, s. ale nasi), finally of two oblong openings termed nostrils 
nares), by which the cavity of the nose opens externally, and which 
e supplied, especially on their inside, with stiff hairs (vibrisse.) 
It is composed of severalthin cartilages united with each other and 
Fith the bony portion of the nose, externally with the skin, internally 
Fith a mucous membrane. There are generally eleven. 
' The largest, the cartilage of the septum, is perpendicular and squares 
Üt eompletes the osseous septum anteriorly, where it is included be- 
ween the perpendicular plate of the ethmoid bone, the vomer, and 
She median suture of the two proper uasal bones. Its anterior edge 
sescends from before backward, is loose, and is attached to a long 
rolongation of the skin, the cutaneous septum of the nose. 

The superior lateral cartilage is square and is attached to the lower 
dge of the proper nasal bone, to the ascending process ofthe superior 
axillary bone, and to the upper edge ofthe preceding. Itis generally 
lended with this latter so intimately that they forn but one body.* 
Below this superior lateral cartilage, and at the side of the lower part 

’Fthe median line, is the inferior lateral cartilage, or the cartilage of 
Khe ala (C. pinn«), which is verylow. This cartilage is narrow and 
"ormed of two pieces, au internal and an external, which unite for- 
ward at an acute augle, where they frequently present a foramen, and 
re sometimes entirely separated from each other. The external piece 
ıs longer and higher than the internal. Next come from before back 
ward and from without inward several squure cartilages; these are - 
much smaller, diminish in extent from before backward, circumscribe 
the nostril backward and outward, and are often blended with each 
other and with the preceding. From two to five other still smaller 

esamoid cartilages (C. sesamoide@) are situated forward on each side, 
between that of the septum and the two lateral cartilages. 


* Santorini, loc. cil., p. 85, 
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Il. MUSCLES OF THE NOSE, 


$ 2029. The cartilaginous nose is moved by agreat many muscles,# 
two of which belong to it exclusively and two are common with the 
adjacent parts. 


A. LEVATOR AL#E NASI LABIIQUE SUPERIORIS. 


$ 2030. The .levator ale nusi abiique superioris or the pyramidal 
muscle, grand sus-maillo-labial, Ch., arises from the nasal process of 
the upper maxillary bone, usually blends in this place with the 
frontalis muscle, descends in the side of the nose, and divides into two 
fasciculi, an anterior which is smaller, and is expanded in the lower 
lateral cartilage; the other is much larger, and blends with the’ 
orbicularis oris and the superior muscles of the upper lip. It raises 
the ala of the nose and the upper lip, and opens the nostril. 


B. COMPRESSOR NARIUM. 


$ 2031. The compressor narium muscle, sus-maxillo-nasal, Ch., is 
triangular, thick, and narrow at the base, and broad above. It’ 
ascends from the posterior part of the ala of the nose, where it is’ 
blended with the preceding, which partly covers it, and goes from 
behind forward toward the back of the nose, on which it unites with” 
that of the opposite side without any intermediate terdon. It often 
gives off at the upper part, a prolongation which blends with the 
frontalis muscle. This is the procerus muscle of Santorini, the lowe 
‚part of his transversus nasi muscle. 
It contracts the nostrils when it acts from below upward, or from 
above downward, and never dilates them. j 


C. DEPRESSOR ALE NASI, 


$ 2032. The depressor ale nasi muscle, the proper muscle of the 
ala (M. pinnarum, s. narium lateralis, Santorini, s. dilator narium pro 
prius, s. inferior), arises from the upper maxillary bone, above the 
canine tooth and the external incisor. It is formed of oblique fibres, 
and extends almost the whole length of the outside of the cartilage of 
the ala of the nose. Its principal effect is to dilate the nostril when 
the nose is at rest. Being inserted in the upper maxillary bone, i# 
can depress the nose. Finally, as its external face is attached to th 
integuments of the upper lip, it can also depress this latter. 


* Santorini, Obst anat., cap. i., de musculis faciei, p. 11.—Id., Tabule Ari: 
tab. i.—A. F. Walter, T'ener. musc. hum. corp. anat. repet., Leipsic, 1731.—Isen 
flamm has described and fignred them in his Praktische Anmerkungen über die 
Muskeln, Erlangen, 1778, p. 345. 2 


ne ne 




























OF 'THE NOSE. 937: 


We sometimes find before it a proper, but much smaller muscle, 
so dilate the nostril; it.is called the myrtiform muscle of Santorink, 
nd sometimes surrounds the nose like a sphincter. 


D, DEPRESSOR NARIUM, 


8 2033. The depressor narium muscle forms on each side a small 
eieulus situated along the median line: it arises from the inner 
#pper part of the orbicularis oris muscle, and is attached 'backward 
d inward to the inner branch of the cartilage of the ala of the 
ose. It draws the cartilaginous nose downward and backward, and 
o contracts the nostrils. Heer a 


III, MUCOUS MEMBRANE, 


$ 2034. The mucous, olfactory, pituitary, or Schneiderian mem- 
ane of the nose, has not the same nature in all parts. 'T'he proper 
asal portion is morethan a line thick in some places; it is thick, very 
2d, and intimately fitted to the bones which it covers in every part; 
© contains numerous depressions and mucousfollicles, and also at the 
ower and inner part of the nose, some small yellowish and distinct 
lands, which are imbedded in its peculiar tissue. At the anterior 
ad inferior part of the nose it is thinner, harder, drier, and also pro- 
ed with mucous follicles. If we except this latter portion, the 
ttuitary membrane is covered in every part with very short villosities. 
t the lower edge of the septum there is not unfrequently a narrow 
nal, the direction of which is from behind forward, terminating 
steriorly in a cul-de-sac, and which opens at some distance behind 
e anterior edge, evidently above the organ of Jacobson. * 
The mucous membrane of the accessory cavities or of the sinuses, 
' externally tkin, smooth, and yellowish white. It adheres but 
‚ghtly to the surface of the bony cavities it covers, undoubtedly 
cause numerous vessels and nerves do not enter it, through the 
bstance of the bones. 


Iv. NERVES, 


$ 2035. The nose receives its nerves from two sources, the olfactory 
‚d the second branch of the trifacial nerve.f 

"The olfactory nerve is undoubtedly the proper nerve of the organ 
smell,f since when absent or compressed, the sense of smell is lost. 


" are Thesaur. anat. III. tab. v., fig. 5.—Jacobson, Ann. du mus., vol. 
= 3. Hunter, A description of the nerves which supply the organ of smelling ; 
je on different parts of the animal economy, p: 2 ER TR N Scarıh, 
: . cap. -V1. 
Bette has doubted the proposition generally admitted in am “ 
ed“ Le nerf ni est-il l’organe de l’odorat in the Journ. de Pay e- 
"iv. p. 169.” Mery already doubted that the olfactory nerye was the organ of 
1], and asserted that it was supplied by the fifth pair. (Brunet, Progrös de la 
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From the lower face of the prominence which terminates it, two series 
of filaments arise, an external and an internal, which correspond t6 
the two series of foramina in the cribriform plate of the ethmoid bone, 
although two or three of them frequentiy emerge through the same 
foramen. They vary much in number and size. There are from 
four to twelve. The anterior go downward and forward, the middle 
directly downward, the posterior downward and backward. Shortly 
after leaving the olfactory nerve they enter the sheaths of the dura- 
mater, within which the posterior, particularly, pass a long distance 
before enteringthe foramina of the cribriform plate. They are covered 
first by the dura-mater, and flattened by the arachnoid membrane, 
which is less compact, and does not attend them as far. Entirely o 
the outside, each is surrounded by a tunnel-like prolongation of the 
dura-mater, which extends very far, and makes them apparently 
larger than they are on leaving the ganglion. They anastomose, 
below the cribriform plate, descend between the bones and the’ 
pituitary membrane, soon ramify very much, and thus graduall 2 
approach the loose surface of the membrane. j 
Part of the internal series belongs to the septum, the component 
nerves of which pass entirely tlırough it: the middle are the longest 
and tbe posterior the shortest. 
They descend side by side, forming a single layer. 
"The external series is distributed in the sides of the nose, partieu- 
larly in the two superior turbinated bones, forms considerable anasto- 
moses, but the filaments formed by these nerves are much less compact 
than those of the external: they do not enter into the ethmoid celluleg 
and do not go to the mucous membrane of the inferior turbinatet 
bones, or at least send forward but few and very minute ramuscules 
The olfactory nerve sends no filaments to the pituitary membrane 
. of the sinuses. 


medecine, 1697.) Having opened the skulls of three or four men, in whom tl 
organ of smell during life was unaltered, he found the pair of nerves callous ne 
the cerebrum. Loder, however, (Observatio lumorisscirrhosi in basicraniüi repeni 
Jena, 1779,) has seen the olfactory nerve destroyed in a man destitute of the powe 
of perception, and Oppert also has observed the same thing in a female, in whom 
tlıe sense of smelling, was deficient (Diss. de vitüs nervorum organieis, Berl 
1815, p. 16). Cerutti (Beschreibung der pathologischen Präparate des anale- 
mischen Theaters zu Leipzig, 1819, p. 208) mentions the cerebram of a man w 
never possessed the faculty of smelling, in whom the olfactory nerve and its groß 
on the lower face of the inferior lobe were deficient. Rosenmuller even 4 
described this case (.De defectu nerviolfac., Leipsic, 1817). But Rudolphi regte 
and with justice, thatthe turbinated bones of the septum were not examined, sine 
in many cases, when it has been said to be deficient, it has been found but 
soft and difliuent. Farther, the facts related by Magendie, seem to give s@ 
weight to the old opinion of Mery; at least they should draw the attention 
hysiologists to tlıe sinuses of the nasal foss@, to which Malacarne, Weinht 
Blmenhach, and Treviranus, haveattributed very different uses, which are 
times very trivial asthose mentioned by Weinhold. It would be import 
prove, whether, as Deschamps and Richerand assert from experiments made | 
-subjects affected with diseases of these cavities, they are unconnected with 
olfactory function; but of this we may doubt until we have more informat 
especially since the fine researches of Treviranus on the fifth pair ofnerves. F1 
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Among the nerves of the fifth pair or the accessory nerves of the 
se, the superior nasal nerves go backward, the middle and the 
ferior nasal nerves, and the nerve of the septum which arise from 
ae pterygo-palatine nerve, and the ethmoid nerve which comes from 
ae nasal branch, go farthest forward, for they extend even before 
ae olfactory nerve, and are distributed in the mucous membrane of 
enose. These nerves also surround the surface in which the olfactory 
erve is distributed, and anastomose with its posterior and external 
aments. Those from the second branch of the fifth pair communi- 
äte also with the ethmoid nerve. Hence, the accessory nerves form 
«complete eircle around the expansion of the olfactory nerve, like 
at formed by the ciliary nerves around the retina. Although they 
ceed much farther, they however occupy much less space than the 
rigs of the olfactory nerve. 
$ 2036. Theimpressions of the odoursare received by the olfactory 
ırve, and directly by the pituitarymembrane. T'he portion of this 
er in which the olfactory nerve is distributed, seems to be tlıe 
ineipal seat of the faculty of perceiving them, although the mem- 
e which lines the sinuses, partially contributes. 


ARTICLE SECOND, 
IIFFERENCES IN THE NOSE DEPENDENT ON DEVELOPMENT. 


2037. We have already mentioned in osteology, the principal 
riodical differences in the bony nose. 
e whole organ long continues very imperfect. There isno trace 
Üthe external nose until the seventh or eighth week of pregnancy. 
© this time the nostrils appear, separated by a proportionally very 
nad septum, as two very small openings; little later the nose begins 
roject over the mouth; but during pregnancy it is blunt, and 
rtionally very small; a large nose in an infant is very un- 
t, because it is a character foreign to the early periods of life. 
e cartilaginous structure of the external nose does not begin to 
ear till towards the end of the third month. 
Until the end of the second, the nasal cavity communicates with 
‚t of the mouth. It is at first very narrow from above downward, 
1 from right to left, on accountof the greater breadth of the septum. 
he nasal canals are formed at the end of the second month, by 
still membranous prominences of the turbinated bones. h 
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ARTICLE THIRD. 





















ORGAN OF SMELL IN THE ABNORMAL STATE. 
A. NOSE. 


$ 2038. The primitive deviations of formation in the nose* ares 
Ist. Its entire deficieney, which is very rare, is generally attend ed 
with the fusion of the two eyes in one. re; 
2d. The union of the two halves ofthe nose in a tube situated 
below the single eye. - 
3d. Greater or less openings in the septum. 
4th. Narrowness or closing of the nostrils. } 
öth. The abnormal communication of the cavity of the nose with 
that of the mouth, by the deficiency of a greater or less portion of the 
palate.r 
6th. The more or less evident want of symmetry arising from a 
obliquity in the septum, which is sometimes 'so great that this lattet 
even touches the wall towards which it inclines, | 
Most of these primitive deviations of formation are developed also 
consecutively during life, after the bony and musceulo-membranous 
parts of the nose and palate are destroyed by syphilis. 
The most frequent abnormal formations are the polypi of the pitui 
tary membrane. Hydatids are infinitely more rare. They sometime 
become so large that they considerably contract the nasal cavity.f 


B. SINUSES OF THE NASAL FOSSE, 


$ 2039. The accessory cavities or the sinuses of the nasal foss«, Pr 
sent numerous and frequent anomalies.‘ . 
Their deviations of formation consist in their absence and narro 
ness, which are usually congenital. Sometimes these sinuses do u 
communicate with the nasal fosse: but this anomaly almost alwa 
occurs, consecutively, after inflammation.|| r P 
Once, however, we found in the cadaver of an old woman the t# 
maxillary sinuses completely closed, without any pathological chan 


* Deschamps, Traite des maladies des fosses nasales et de leurs sinus, P 


»P. 8. 
+ Portal, Anat, med., yol. iv. p. 499, 
+ Idem, loc. cit. e he 
$L. H. Runge, De morbis precipuis sinuum ossis frontis et marille s 
Rinteln, 1750.—Bordenave, Sur les maladies du sinus masillaire; inthe Ms 
Pac. de chir., vol. iv. 329.—C. A. Weinhold, Ueber die krankhaften Me 10 
a Ronanıme, Leipsic, 1810.—F. D. Wagner, Diss. de polypis narium el am 
mazwillaris, Berlin, 1821. i ’ E 

I A.F. Rohowsky, Diss. de choanarum obliteratione, Berlin, 1815.—Otto, 2a 
logische Analomie, p. 203, ann. 15. 
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üthe texture of the pituitary membrane, and their surface also was 
poist as usual. Kit 
JA greater or less quantity ofliquid, however, oftens collects within 
“ın, from the effect of certain causes; this more or less forcibly dis- 
ıds theın, their parietes become thinner, and are finally destroyed 
“en thecompression continues a long time, although this state does 
£ deserve the name of dropsy of the maxillary sinus, because the 
“ısed liquid is not of the same nature as that exhaled by serous 
“mbranes.* 

HEntirely new formations, as fibro-cartilages and polypi, either alone 
united, are not unfrequently developed in the accessory cavities of 
ı nose. These formations are particularly common in the maxillary 
sus, which is the most subject to morbid alterations, doubtless on 
wount of the nearness ofthe teeth, and because the situation of its 
»ning renders the escape of its secret fluids more dificult. We 
#y, however, blend them with the analogous tumors which are deve- 
“@d out ofthe antrum Highmorianum, in the zygomatic fossa.t 


SECTION II. 


OF THE VISCERA OR FORMATIVE ORGANS. 


22040. The viscera, t which may also be called the formative 
ns, because their essential function is to form new substances, 
ent several general characters, the principal of which are as 
IWW 
t. They are situated principally in the trunk, and occupy only 
small part ofthe lower region of the face, and are generally placed 
Kayities formed by bones, muscles, and serous membranes, which 
y much in capacity. An aqueous vapour is effused between them 
the parietes of these cavities. 
- They are entirely, or at least in great part, and in their most 
»ortant portions, enveloped by serous membranes. Each system 
parated in this manner from the others, and each occupies a dis- 
ct section of the trunk. 
’d. They receive most of their nerves from the ganglionnary sys- 
', and their nerves are always proportionally larger than those that 
‚to the organs of sense, excepting always certain parts, as the 
gue and the external organs of generation, which being abun- 
tly supplied with uerves, possess a very acute and special sensi- 


Runge, loc. eit—-Fauchard Chir. dentiste, vol. i,—Sauve Cas d’hydropisie 
mis masilinire; in the Bull. de ia fac. de mid, 1818. p.9. VA 
Saye, une tumeur enkyslde de la fosse zyiromaltique prise pour'un nolyne 
nus mawillaire; in the Bull. de la far. de silh 1816, Fol, en 268, ah 
%. C le Garengeot, Splanchnologie, ou P’anatomie des visceres, Paris, 1742.— 


0 de splanchnologie, Paris, 1809.—Boyer, Trraitd de splanchnologie, 
’ . 
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bility, and are in fact'real organs of sense. Most of the viscera re 
ceive their nerves from the ganglionnary system, and next from the 
pneumogastrie nerve; but the hypoglossal, the glosso-pharyngeal, 
and the trifacial nerves, are also distributed in their upper portion, 
and theinferior spinal nerves in their lower portion. 
The nerves usually pass some distance before arriving at the 
organs, and generally each of the latter receives nerves from one 
pair only. One pair of nerves is distributed in part to several organs 
4th. 'T’'he course of the nerves in most of their extent is constant, 
As this condition does not exist in regard to those organs which re 
ceive their nerves from the ganglionnary system, we must conclude 
that it does not depend on the nature of this nerve. It is false that 
the spiritual principle is not connected with them, and the change 
that take place in them are not perceived;; this perception is very 
manifest in disease, and the sensations that result from them are not 
more yague or obscure, than those ascribed to all the organs excepf 
that of sight. ve 
Sth. All the viscera are not united, at least in the perfect state, 
by mucous membranes. The respiratory and digestive systems com- 
municate together in the neck, the urinary and genital systems in 
the lower part of the trunk; but the two latter are separated from 
the digestive system, or at least are connected with it only by the skin, 
6th. These organs are much less symmetrical as to form and situa- 
tion, than those of the senses. 
7th. Their most important part is more or lessevidently glandular 
All are formed by several glands, the combined action of which is 
_ correct the fluids secreted by them; The necessity of the combine 
action of several glands is very evidentin the most complex system 
that of digestion. Next come in this respect the genital organ 
especially those af the male. The concurrence of several glandsf 
form a new substance, seems least necessary in the urinary af 
respiratory systems. 
A second part is composed of a canal formed of several differenl 
superimposed membranes, united by cellular tissue, and with whi 
the gland or glands in general communicate, and which is sometim 
open at itstwo extremities like the alimentary canal, or at one on 
like allthe others. The nature of the parietes of this canal var 
extremely ; theyare, however, always formed of at least two sup 
' imposed layers, the external of which is condensed cellular tissue, & 
the internal a mucous membrane. The mucous membrane is coven 
sometimes in every part, as in the alimentary canal, sometimes h@ 
and there by a muscular tunic., | 
Sth. These organs, if we except the genital organs, are, next 
the centres ofthe nervousand circulatory systems, the most necessa 
for the support of life, although some of their parts may be primitive 
deficient, or be destroyed in some manner without occasioning seve 
accidents, and although very considerable alterations do not occasit 
immediate death. 4 
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082041. The digestive organs comprise an uninterrupted canal 
pen at its two extremities, and several appendages, which commu- 
“icate directly or indirectly with different parts of this canal, within 
&hich they empty a fluid prepared by them. 
' This passage is termed the alimentary canal or tube .(canalis, s. 
tus cibarius). Its upper extremity isthe mouth (os), and the lower 
se anus; both are situated opposite each other, and nearly on the 
me line. The canal is imperfectly divided by valvular prominences 
to several separate portions, which are named according to their 
rm or functions. It is very convenientto admit three parts, which 
ffer in functions, structure, and situation, but which are all repeti- 
ons of the same type; these are the upper, the middle, and the lower 
ortion. The first occupies the head, the neck, and the chest; the 
sher two, which form most of the digestive system, fill almost en- 
vely the cayity of the abdomen. The upper portion is composed of 
e oral cavity (cavum oris), the pharynx, which is smaller than the 
»outh, and the esophagus (gula, esophagus), which is still narrower, 
d with which the pharynx is continuous. Directly after passing 
wough the diaphragm the alimentary canal enlarges to form a se- 
d pouch, called the stomach (ventriculus, stomachus), which is the 
inmencement of the middle portion. Next comes a second nar- 
er portion, the small intestine (intestinum tenue), which is divided, 
m slight and inessential differences, into the duodenum, the jeju- 
m, and the ileon. The latter is continuous with the terminatıng 
tion of the intestinal canal, the large intestine or the colon (intes- 
um colon, s. crassum), which is divided according. to the situation 
d direction of its different parts into an ascending, a tranverse, and a 
veending colon. The latter is continuous also with the rectum, which 
ensat the anus. The small and the large intestines are termed the 
estinal canal (ductus, s. canalis intestinalis). 
The appendages of the intestinal canal are glandular organs re- 
nbling conglomerate glands; they are, the salivary glands and the 
er. 
"The salivary glands (G. salivares) are situated round the cavity of 
» mouth, into which their secretion goes, and in the abdominal ca- 
jy near the upper extremity of the small intestine. They are con- 
uently divided into the oral and the abdominal salivary glands (G. 
'vares orales et abdominales),. 
he liver (jecur, hepar) also occupies the cavity of the abdomen, 
® fluid it secretes is termed bile, and is poured into the duodenum 
x the last saliyary gland, cu2 
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We also find in the abdomen a glandular organ, which has no ex- 
eretory canal, called the spleen (splen, lien). 

Allthe portions of the digestive system in the abdomen, except the 
lower part of the rectum, are surrounded by a common serous mem- 
brane, the peritoneum. 

$ 2042. The alimentary canal* presents several general charac- } 
ters which are simply modified in its component parts. 

‚ The tube it represents is formed uf several layers which belong to 
nr systems, so that each concurs specially to the general fune- 
ion. 

The most internal and the ‚most essential of these layers is the 
mucous or villous membrane (tunica mucosa, s. intima, s. cribrosa, 8, 
villosa). It is soft and more or less vascular, ineloses numerous small 
euls-de-sac or small muciparous glands, and its surface is moistened 
by the mucus which it constantly secretes, and a thinner fluid which 
is exhaled from it. It is in direct contact with the ingesta. The liquid 
which it secretes has a chemical and also a dynamical relation Ein 
the ingesta, since its action changes their composition, and they are 
divided into two parts, one of which, the chyle (chylus), serves for nu- 
trition, while the other, the fecal matter ( f@ces), being useless, is ex- 
pelled from the body. The chyle in its turn is so modified that it 
enters into the absorbing vessels which exist in this tissue. “ER 

The differences in thıs membrane relate principally : i 

lst. Toits thickness. 

2d. To its vascularity. 

3d. To its colour, which depends on the number of its vessels. 

4th. To its solidity. ; 

Sth, To its extent, compared with the other membranes, 

6th. To the presence or absence of prolongations and folds whit 
project within it and varyin size, the former of which are called vals 
the others villosities. 4 

7th. To the nature of its surface, which is smooth or corrugate 
and which depends on the preceding eircumstance. 

8th. To the number of the mucıparous glands. 

9th. To their size. 

10th. To their situation and arrangement. 

We may mention as a general law that the development of 
inequalities on the inner face is inversely as that of the mucipar 
follicles, or still more generally that the prominences are inversel 
the depressions; that the first are more distinct, the more nutril 
there is in the contents of the intestinal canal, and that the cavi 
are more marked, the greater the quantity offecal matter in the ca 

Considered from the commencement of the stomach to the extreu 

of the intestinal canal, the general character of this membrane is# 
it is perforated by very numerous small openings, which are the 


* F, Glisson, De ventriculo et inlestinis, London, 1676, 
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es of single minute glands, and which are arranged very com- 
tctly.* 

Jon its surface is a second membrane termed the nervous, or rather 
> cellular coat (tunica nervea, cellulosa). 

"This membrane is only condensed cellular tissue, in which the 
gest trunks of the vessels and’ nerves are distributed before 
“iving al the mucous membrane. 

‚It contributes much to determine the form of the intestinal canal 
d of its folds. 

The most external membrane is the musculur tunie (tunica muscu- 
2). 

hie membrane is composed in every part by several, at least two, 
yerimposed layers, situated one above the other, and separated only 
“a very thin layer of mucous tissue. { 

"The external layer is generally composed of longitudinal fibres, 
“ich are parallel to the axis of the intestinal canal and of the body. 
sis thinnerthan the internal, and itisextended on the intestine less 
"iformly. 

The internal, on the contrary, is composed of circular fibres, is 
rongerthan the external, and completely surrounds the intestinal 
)e. 

‚The differences presented by this muscular tunic in the different 
ions of the alimentary canal relate: 

st. To the relation between it and the mind, according as its 
tions are voluntary or involuntary; in most of its extent these are 
oluntary ; they, however, are voluntary at its upper and lower part. 
d. To its thickness and strength. 

“d. To its more or less complex texture. 

ith. To its colour. 
“th. To its attachments, according as it is inserted in the bones 
connected with the adjacent parts by mucous tissue. 

Besides the three layers there are also two others which are not 
nerally distributed: one resembles the epidermis, and covers 
> inner membrane; the other is given off by the peritoneum, and 
yelops the external tunic. 

The most general character of the glandular appendages of the 
mentary canal is, that these parts, except the spleen, are prolonga- 
us of the mucous membrane, and of the cellular tunic, each of. 
ich ramifies like a tree. They differ then from the muciparous 
“nds on the external face ofthe villous tunic, because they are 
her more distinct and are more concentrated in some parts of the 
nentary canal. 
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Galeati, De tunieä intestinorum cribrosä; in the Comm. Bonon., voli.— 
iey, (Euvres anatomiques, vol. i., p.480—A. Meckel, Sur la structure de la 


mugqueuse des inteslins dans l!’homme et d 
rn. compl. des, sc. med., vol. vil., p. 200. 7 gueiques animauz; In the 
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ARTICLE FIRST. 














UPPER PORTION OF THE ALIMENTARY CANAL. 


.$ 2043. The upper portion of the alimentary canal may be subdi- 
vided into two regions, a cephalic and a cervical region. ya 


& 
I. CEPHALIC PORTION OF THE ALIMENTARY CANAL., # 
v4 
$ 2044. The cephalic portion ofthe alimentary canal Sr 
the cavity ofthe month and the parts within it. ; 


A. ORAL CAVITY GENERALLY. 
PERFECT STATE, . 


$ 2045. The oral cavity (cavum oris) occupies the lower part of 
the face. It extends backward to the fuucesand forward to the lips, 
by which it is continuous with the face. It is separated from the 
nasal fosse above by the bony palate (palatum osseum, s. durum), and. 
backward by the soft palate (palatum molle, s. velum palati).: At its 
base is the tongue, and on its sides the lower jaw, the zygomatic arch 
and the muscles, some of which are attached to these bones, others to 
other pieces of bone, and several of which also go to the mouth, 
As the oral cavity is circumscribed by muscles and by bones which 
are moveably articulated with each other, its form varies, although m 
general it is roundedand oblong. The alveolar portion ofthe uppet 
and lower maxillary bones, together with the teeth which are inserteg 
there, divide it into two halves, an anterior, which is smaller, and 
which may be called the veszibule of the oral cavity, and the posterior 
which is larger. The first is included between the alveolar processes 
and the lips ; the seconds situated behind thealveolararches. The: 
two halves are perfectly separated from each other when the jaws at 
closed by the two rows of teeth which touch and fit each other frot 
before backward. When perfectly at rest the posterior half contait 
the tongue and receives the excretory ducts of the inferior saliva 
glands, while those of the superior open into the anterior half. 
oral cavity is covered on the outside by the common integuments, belo 
which are the bones and muscles, then the buccal membrane (me 
brana oris), which envelops every part of it. P 
The buccal membrane in fact begins at the upper part of the ®@ 
ternalfacesof the lips, where the skin suddenly becomes softer, thinne 
and redder, 


ur ae I u 
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It lines all the parts which eircumscribe the cavity of the mouth, 
» that it perfeetly closes the openings in the bony portion of the 
alate, the anterior and posterior palatine foramina. Around the 
‚lveoli it is uninterruptedly continuous with the membrane which 
nvers them. 

} It forms foldsin several places. Four of these folds are situated on 
se median line. The two most anterior exist between the centre of 
sie anterior faces of the two maxillary bones and the upper and 
ewer lips.. They are both termed the frena of the lips (frenu- 
m labii superioris et inferioris). The upper is much more distinet 
san the lower, which generally is hardiy visible. The third is 
suated between the posterior face of the lower jaw andthe anterior 
‚rt of the inferior face of the tongue; it is called the frenum of the 
ague (frenulum lingue.) 
\When too long or too short it is equally unfavourable to deglutition 
d speaking. 
"The fourth extends from the posterior extremity of the upper face 
Üthe tongue to the middle of the anterior face of the epiglottis. 
The buccal membrane also forms: 
Zillst. Two lateral folds, which extend from the upper face of the 
ingue to the edges of the epiglottis, where they terminate. 

?2d. Two lateral folds, situated on the anterior part, which extend 
m the alveolar edge of the two jaws to the inner face of the ramus 
üthe lower jaw. 

)3d, Two other lateral folds, which cover the two arches of the soft 
a.ate. 
DIE these folds the most remarkable are those on the median line, 
hey make a part of the septum which extends all along the body. 
he texture of the buccal membrane is not the same in every part. 
however always presents two genera] characters: 

st. It is covered in every part by a soft, thick, and moist epi- 


Il. DIFFERENCES DEPENDENT ON DEVELOPMENT. 


2 2046. The form of the oral cavity changes remarkably. In the 
yly periods of life it is proportionally shorter from before backward, 
ecially at its lower part than when the subject is fully grown. At 
" time the lips do not exist, sothatthe oral cavity is uninterruptedly 
‚tinuous with the face, and its roof, the palate, not being closed, it 
ended with the nasal fossz, toward the upper part of which is the 
zue, then proportionally very large. This horizontal septum is 
Aually developed from before backward by the union on the median 
ofthe palatine portions ofthe superior maxillary and the palatine 
es, and also the soft palate on each side. This union is rarely 
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perfect before the third month of fetal existenee. The soft palate 
is perfect on the median line even before its two lateral parts are tho- 
roughly united posteriorly, and the uyula descends from their centre 
between them as an entirely distincet and separate appendage. This 
soft palate is at first very broad, presents no appearance ofan appen- " 
dage, and is divided in its whole extent into two lateral halves. This ® 
division soon disappears, and at thesame time the two lateral halves 
of the soft palate approach each other still nearer, and thus push the 
uvulaa little forward, so that it covers the small fissure still existing 
in the anterior region of the palate. At this time its upper part ıs 
united to the two lateral halves, and the inferior passes downward a 
little below it. Finally the two halves of the soft palate completely 
unite with each other and with the uyula, and the formation is com- 

pleted by the gradual prolongation of the latter. T'he perfect union of 

the uvula with the soft palate occurs at the middle or the end ofihe 
fourth month of-pregnancy. The uvula, however, until the end ofthe 
fifth month continues to be bifurcated, compared with its state inthe 
adult, although it is united on each side with the soft palate, so that” 
perhaps this period of its development is frequently extended beyond 
the usual time, although terminated before the end of gestation. p\ 


III. ABNORMAL STATE. 


$ 2047. The most remarkable abnormal state of the cavity of 
the mouth is when its primitive formation continues, that is, when it? 
communicates with the face and nasal-foss®, and the primitive fissures 
are not obliterated. This state ofthe upper lip is termed hare-lip, 
and that of the arch of the palate is termed Jissure ofthe palate.* 
Generally then the solution of continuity in the lip or palate, except 
ing in the uvula, does not correspond to the median line, but occurs 
on one of the two sides, since it is situated also like the fissures by 
which the lips communicated primitively with the face. Farther, m 
the simple fissure of the palate we generally remark that the anteriöt 
and intermaxillary portion ofthe upper maxillary bone on one sidk 
is separated from the posterior ; at least the solution of continuity i 
rarely situated on the median line, and the intermaxillary bones af 
seldom attached each to the corresponding maxillary bone, and th 
two maxillary bones with the palatine bones are not often separate 
symmetrically from each otherand from the septum of the nasal fosse 
T’he mode in which the uvula is developed explains why fissures in’ 
are situated on the median line. 


4 


* Sandifort, De labio leporino congenito, duplici et complicato ; inthe Obs. @ 
pathol., book iy., ch. iii.—Tenon, Sur quelzues vices de lavoute palatale ; in 
Mem, et obs. sur !’analomie, Paris, 1816, p. 25. 

+ Tenon, loc. cit,, obs. i. 
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It is curious that however great this deviation of formation, it some- 
mes disappears at a more advanced period, and assumes the normal 
onditions ofthe regular type; the bony palate increases either alone 
rafter the hair-lip is united, and the space between the oral and 
‚asal cavities gradually fills up. T'his fact supports our previous con- 
‚eture that the two halves of the uvula sometimes unite in the foetus 
‘ter the usual period of union. 

The oral cayity presents those alterations of texture observed iin all 
e mucousmembranes. One of the rarest anomalies of this class is 
sesddevelopment, of hairs, which have been observed once on the sur- 
e of anencysted tumour in the fauees of a newly born infant.* 
\ has been asserted that they have been seen also on the tongue f 


B. PARTS WHICH COMPOSE THE ORAL CAVITY. 


ih 2048, The different regions of the oral cavity are: 
'lst. The Zps. 

2d. The cheeks. 

3d. The palate. 

de proceed to describe also: 

4th. The tongue. 

th. The zeeth. 

th. The oral salivary glands. 


I. LIPS AND CHEEKS. 


A. FORM. 
3 2049. The lips (labia) are prolongations which cover the anterior 
"of the alveolar edge of the jaws, being parallel with it. Their 
e edges which look towards each other are more or less enlarged 
1 turned over, that of the lower always more than the upper. The 
ning between them is termed the mouth (0s). 
'e upper lip is longer and more prominent than the lower. We 
ark in it on tke median line a longitndinal depression called the 
which extends from the septum of the nose to the place 
the skin becomes much thinner. This depression is remark- 
e on account ofthe space which primitively existed at the same 
e between its two lateral halves. 
n the lower lip there is nothing similar, a difference which should 
nsidered:; 
t. Because we know of no instance of a fissure of the lower lip. 


* Ford, in the Med. communic., vol, 1.,n0, 51. 
+ Amatus Lusitäanus, Cs, med, cent., ch. vi., p. 63. 








300 DESCRIPTIVE ANATOMY. 





























2d. Because the depression of theupper lip seems to depend on the 
greater extentofthe superior frenum, and on the separation of thesu- 
Perior maxillary bones, which always continues during life. 

The places where the two lips unite are termed the angles of the 
mouth (anguli oris). 

The lips are insensibly continuous on each side with the checks, 
; Both regions are formed by a cutaneous, a muscular, and a mucous 
ayer. 


B. MUSCLES OF THE LIPS. * 


$ 2050. The different changes in the form of the cavity of the 
mouth, are produced by the action of the following muscles which 
occupy the regions of the lips, the cheeks, and the chin. s 


a. Orbicularis oris. 


$ 2051. The orbicularis oris muscle, buccal, Ch. (M. annularis, 
obicularis oris, sphincter oris), principally forms the fleshy layer of 
the lips, surrounds the mouth, and is situated between the skin and 
the mucousmembrane. It isoval, thin, at and broad, and is formed 
of concentric fibres. The external blend insensibly with those ofit 
antagonists, or are prolongations of fibres of these different muscles 
which interlace together. These external fibres, however, are distinct 
and are not blended. Theinternalform.a separate order. They ar 
found near the loose inner edge of the muscle and ofthe lips; but the 
insensibly disappear in the external fibres. 

This muscle is united more intimately with the skin than with 
mucous membrane. It contractsand closes the mouth, and drawsü 
its angles. 


b. Buccinator, 


$ 2852. The buccinator muscle, bucoo-labial, Ch., is situated be 
tween the upper and lower maxillary bones and the orbicularis 01 
muscle. It is square, broad, thin, and flat. Its fibres haye genera 
a transverse direction ; the upper, however, go obliquely from abo 
downward and from behind forward, the inferior proceed in 
opposite direction, and the central alone are straight. Its fi 
points are the superior and the inferior masillary bones. It an 
from the external face of the alveolar edge of these two bones; 
attachments commence behind the last molar tooth, and extend 
about tlıe second anterior. It also arises at its posterior part 110 
the summit of the internal wing of the pterygoid process, and from 
ligament which extends from that point to the alveolar edge of 
lower maxillary bone. It is blended forward with the orbicu 
oris muscle, The canal of Steno passes through it, near its antet 
extremity. Be 
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It draws the lips and the whole mouth directly backward, con- 
tracts the cavity of the mouth, and consequently expels the sub- 
stances in this cavity, so that it actsin blowing, whistling, expelling 
liquids from the mouth, sucking, forming the mass of food on the 
tongue, and in swallowing. 
$ 2053. We may distinguish into upper and lower the following 
smuscles which contribute to open the mouth. 

The upper are, considering them from without inward : 


























c, d. Zygomatici. 


$ 2054. The zygomatici muscles, zygomato-labiauz, Ch., are two in 
number, a large and a small (M. zygomaticus major et minor). Both 
are elongated and thin. The large is more round than the small, and 
ss also situated further outward and backward. Both arise from the. 
'»xternal face of the molar bone; sometimes, however, the small comes 
only from the external and inferior part of the orbicularis palpebra- 
-um muscle, which generally sends some fibres to them. Both go 
obliquely from above downward, from without inward, and from be- 
ind forward. They blend with the orbicularis oris muscle; the small 
with that portion of this muscle which makes part of the upper lip;, 
she large with that which extends to the angle of the mouth and to 
she lower lip. 
Sometimes the zygomaticus minor muscle is deficient; in other 
'‚ases its lower extremity is bifurcated ; in some subjects it does not 
escend to the orbicularis oris muscle, but terminates in the outer 
ace of the levator labii superioris and the levator anguli oris muscles. 
These muscles draw the skin of the cheeks, the commissure of the 
jips, and the whole mouth, downward and outward. They conse- 
wuently contribute to enlarge the mouth, particularly when they act 
‚m both sides at once. aan 


e, Levator anguli oris, 


5 2055. The lerator anguli oris muscle, petit sus-maxillo-labial, Ch. 
WM. levator anguli oris, s. caninus), is broader than the preceding, 
nd is flat and elongated. It arises in the canine fossa below the 
nfraorbitar foramen, descends almost perpendicularly, becoming 
'hicker and narrower, and blends in the angle of the mouth behind 
he Ne major muscle with the orbicularis oris, and still more 
ith the depressor labii inferioris muscle. 

} It raises the angle of the mouth and the upper lip. 


f. Leyator labii superioris, 


"52056. The levator labii superioris muscle, moyen sus-maxillo-labial, 
'h., is much larger than the Basen cher and partly conceals its upper 
7 


xtremity, being covered in this place by the orbicularis palpebrarum ; 
VOL, Il, DD 
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it has nearly the same form but a different direction, for it descends 
obliquely from without inward. It arises from the upper maxillary 
bone above the infra-orbitar foramen and is attached to about the 
middle of the upper lip, so that its fibres blend with those of the 
orbicularis oris, before which it descends. ; 

It draws the upper lip obliquely upward, 


g. Anomalus faciei. 
$ 2057. Below the preceding and the levator ale nasi labiigue su- 
perioris muscle we not unfrequently find a long muscle which arises 4 
near the canine fossa of the upper maxillary bone, and is attached 
directly above the origin of the preceding; it is termed the anomalus 
‚JFaciei by Albinns :* the rhomboideus by Santorini.f g 

It assists to raise the upper lip, and wrinkles the skin which 5 
covers it. 





h. Levator ale nasi labiique superioris, 


This muscle has already been described. 
$ 2058. The lower muscles of the mouth, considered in the same 
order as the preceding, are, the depressor anguli oris, the depressor 
labii inferioris, and the levator menti muscles. : 


i. Depressor anguli oris. 


$ 2059. The depressor anguli oris muscle, mazillo-labial, Ch., called 
from its form the triangular muscle‘of the lips, arises from the ante- 
rior part of the lower edge and the anterior face of the lower maxil- 
lary bone. It ascends, contracting and becoming thicker towa ds: 
the angle of the mouth, where it blends with the orbicularis oris, the 
zygomaticus major, and particularly the levator labii superion 
muscle, so as to form with this latter a single muscle very much con» 
tracted in its centre, the fibres of which, however, are not interruptet 
by a median tendon. 4 

When the lower part of the muscle formed by the union of the 
vator labii superioris and the depressor anguli oris acts alone, 1 
draws the angle of the mouth and the lower lip downward, as in weep 
ing. This muscle also enlarges the mouth tranversely by its extern 
fibres. When acting alone it contributes to raise the lower jaw. 


%* Hist. musc., P. 167. 
t Obs. anat., ch. i, $25. 


#n 



























OF THE DIGESTIVE SYSTEM. 303 


j. Depressor labii inferioris. 


$ 2060. The depressor labii inferioris muscle, mento-labial, Ch. 
uadratus menti), is thin and square. It is covered at its lower part 
y the preceding, and slightly above by the base of the zygomaticus 
ajor muscle; it arises fartner forward and lower than the depressor 
guli oris muscle, ascends obliquely from without inward towards 
elowerlip, interlaces and intercrosses with that of the opposite side 
yits upper and inner part, and terminates in the orbicularis oris 
auscle. 
I It draws the lower lip obliquely downward and turns it over. 
\ This muscle and the preceding generally blend with the upper part 
‘ the platysma myoides muscle. 


%. Levator menti. 


0$ 2061. The levator menti muscle is small, thick, semicircular, 

ad unmated. It is attached on each side to the anterior face of the 

wer jaw, below the alveolar process of the canine tooth, occupies 

ie friangular space between the two depressor muscles, and,termi- 
tes in the skin of the chin. 

I It raises the lower lip and skin ofthe chin. 


Il. PALATE. 
A. FORM. 


$ 2062. The palate (palatum) forms the arch ofthe mouth, which 
separates from the nasal fosse. We distinguish in it two portions, 
anterior Or osseous portion, and a posterior or soft portion. 
The osseous palate is composed of the horizontal or palatine portion 
£ the superior maxillary and palatine bones, and also'of the mucous 
mbrane extended on their surface. This membrane incloses a 
yer of muciparous glands which is much thicker and more complex 
an that of the two preceding regions. 
U $ 2063. The soft palate, called also the veil of the palate (palatum 
, 3. velum palatinum), forms a fold which extends obliquely from 
bove downward and from before backward from the posterior edge 
f the horizontal portion of the palatine bones toward the base of the 
ngue. Its lower edge is loose, and presents in the centre arounded 
rolongation, termed the uvula,* on each side of which is a fissure, 
hese two fissured halves of the lower edge form the inferior arches of 
te palate (A. palatini inferiores). The superior arches (A. palatini 


* Lisfranc, Considerations anatomiques, pl iologi 
te; in the Revue medicale, vol. &,. 1.2 N a 
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superiores) are situated a little above, Both are continuous on the # 
median line in the uyula. 

The soft palate is formed of two layers of mucous membrane which 
cover its anterior and posterior faces, and are continuous with the pi- 
tuitary membrane, ofa very dense layer of muciparous glands situated 
between the two membranes, and of several muscles which contract 
and vary the form of the isthmus ofthe fauces (isthmus faucium). 

A prominence resembling a cicatrix exists along the anterior face 
of the soft palate and the greater upper part of the uvula; thismarks 
the primitive division of this part into two halves. % 


B. MUSCLES OF THE SOFT PALATE, 


$ 2064. The muscles of the soft palate are distinguished into those 
which depress it and those which raise it. The first contract the 
isthmus of the fauces, the latter dilate it. 4 

"The museles which contract the isthmus of the fauces are situated 
in the two arches; those which dilate it descend from the base of the 
skull and are directed from without inward. 


a. Constrictors of the isthmus of the fauces. 


$ 2065. The constrietor museles of the isthmus of the fauces are 
two, the palato-pharyngeus and the glosso-pharyngeus muscles. 


2. Palato-pharyngeus. 


“52066. The palato-pharyngeus muscle or the superior constrietor 
‚of the isthmus of the fauces (M. palato-pharyngeus, s. comstrictor 
isthmi faucium superior) arises from the upper part ofthe lateral wz 1 
of the pharyng, where its fibres blend with those of the superior and) 
middle constrictors. Thence it enlarges, goes upward [and inward, 
enters the soft palate, divides into an anterior and a posterior layer, 
which receive between them the leyator palati mollis muscle, extends 
to the posterior extremity of the bony palate, and unites on the me. 
dian line with that of the opposite side. 

It depresses the soft palate. 


b. Glosso-pharyngeus muscle, 


2067. The glosso-pharyngeus muscle, or the inferior constrictof 
of the isthmus of the fauces (M. glosso-pharyng@us, Ss. consiricior 
isthmi faucium minor, s. inferior, s. proprius), a similar but mucH 
smaller muscle, ascends from the root of the tongue in the soft palat 
before the palato-pharyngeus muscle, with which it unites and arrives 
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at the lower arch, where it joins with that of the opposite side at the 
base of the uyula. 
It depresses the soft palate, and particularly tbe uvula. 


d. Muscles which dilate the isthmus of the fauces, 


2068. There are two muscles also which dilate the isthmus of the 
auces, the levator and the tensor palati mollis muscles. 
























a, Levator palati mollis, 


$ 2069. The levator palati mollis muscle (M. levator palati mollis, 
 petro-salpingo-staphylinus)), petro-staphylin, Ch., is oblong and 
most rounded ; it arises from the centre of the anterior edge of tie 
etrous process, and from the osseous portion of the Eustachian tube, 
nd also from the posterior part of the commencement of its cartila- 
iinous portion, by a short and strong tendon, goes inward and down- 
ward, enlarges but becomes thinner, and blends with that of the op- 
site side; it forms in the soft palate between the two layers of the 
lato-pharyngeus muscle an arch, the convexity, of which looks up- 
ard, and the concavity downward. 

‚ It raises-ıhe soft palate, and extends it'transversely. 


b. Tensor palati mollis, 


15 2070. The zensor palati mollis muscle, pterygo-staphylin, Ch. 
. tensor palati mollis, circumflexus palati, pteryyo-salpingo-staphy- 
us), is broad, thin, and quadrilateral. It arises a little inward and 
«ward from the upper extremity of the pterygoid process behind 
e pterygoid fossa on the inside of the oval foramen of the sphenoid 
ne; it frequently comes also from a greater or less extent of the 
terior edge of the internal layer of the pterygoid process, and from 
e outside ofthe cartilaginous portion ofthe Eustachian tube. It goes 
ard and downward and becomes a flat tendon, which turns on the 
‚ok of the pterygoid process, a mucous burs& existing between them; 
is attached by its anterior edge tothe posterior edge ofthe palatine 
ich, and always blends with the tendon of that of the opposite side to 
the upper part of the soft palate, 
his muscle extends the soft palate and draws it outward, and con- 
es, like the preceding, to dilate the isthmus of the fauces. 


c. Palato-staphylinus. 


2071. The uyula or the central portion of the palate, the base of 

ch is pointed, is composed of numerous muciparous glands, which 

» every where surrounded, sometimes by one sometimes by two 
Dppv2 
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muscles, termed the palato-staphylinus, (M. uvule, 8. azygos uvule), 
This muscle is always very long, and descends from the palatinespine ” 
and the anterior face of the tendon of the tensor palati mollis muscle. 
By contracting it shortens the uyula. 


Ill. TONGUE, 
A. NORMAL STATE. 


$ 2072. The tongue (lingua)® is the principal organ of taste, and 
also of speech and deglutition. 4 
"We may consider it as the lower part of the cavity of the mouth, 
and consequently of the alimentary canal, which is considerably 
enlarged, and which from this fact projects within the cavity. 
Its form is oblong, its edges are rounded, and it gradually becomes” 
thin from behind forward. 3 
Its posterior part is termed the root, and the anterior part the 
point or apex. It extends forward and on the sides much beyond its 
base of support, so that it is loose in these two regions, which form 
most of it. Its integuments are uninterruptedly continuous with the 
buccal membrane, which forms below its point a longitudinal fold of 
a very firm tissue, which is attached to the centre of the inner face 
of the lower maxillary bone, fixes the organ more firmly to the part 
it occupies, and is termed the frenum lingue. j 
As the tongue is formed chiefly by muscles, it assists in artieulation 
and deglutition, while on account of its membranesit is the organ 08 
taste. 
Its base is formed posteriorly by the hyoid bone. 





a, Muscles of the tongue. 


$ 2073. The muscles of the tongue} may be distinguished int 
the muscles of the hyoid bone and the proper mascles of the tonguß 






*M. Malpighi, De lingwa, Bologna, 1665.—G, Fracassati, De lingua.—L.B 
lini, Gustu arganon noaissime detectum, Bologna, 1665.—L. Heister, De li 2 
sana et egrola, Altdorf, 1716.—A. F. Walter, De lingua humana, Leipsic, 17242 
J. Reverhorst, De fabrica et usu lingu@, Leyden, 1739. —Royen, De fab 
usu lingu@, Leyden, 1742.—J. A. Rinder, De lingue involucris, Strasburg, 1778. 
Bauer, Sur la structure de la langue ; inthe Journalcompl, des sc. med,, vol. xiX 
. 181.—Gerdy, Discussions et proposilions d’anatomie, de physiologie et de pall 
'ogie, Paris, 1823, p-19, pl. i, and ii,—Blandin, Sur la structure et les 
mens de la langue; inthe Archiv. en ‚ vol.i., p. 437, 

f Isenflamm, De motu lingu@, Erlangen, 1799. 
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a. Muscles of the hyoid bone. 




























1. Mylo-hyoideus, 


$ 2074. The mylo-hyoideus muscle (M. transversus mundibule, s. 
wylo-hyoideus) fills the larger anterior part of the space between the 
o halves of the lower jaw, viz., the two halves of the horizontal 
‘ortion and the body of tne hyoid bone. It isloose outward in nearly 
s whole extent, and is covered in its centre by the anterior belly of 
ae digastricus muscle of the lower jaw. 

"It isa triangular and thin muscle, the external convex edge of 
bhich arises from a corrugated line on the inner face of the horizontal 
ortion of the lower jaw, and proceeds from before backward and 
m within outward. It enlarges considerably from before backward. 
s anterior fibres are transverse. The posterior are directed from 
fore backward and from without inward, and proceed toward those 
' the opposite side. It descends from without inward, and unites 
ith the latter on the median line, being separated from it only b 
arrow tendinous band which extends from before backward tothe 
gle muscle formed by this union. It is attached by the inner 
Xrtion of its posterior edge to the centre of the anterior face of the 
jöddle piece of the hyoid bone. 

his musele supports those of the tongue, which rest on it, and 
the sublingual gland, compresses the canalof Wharton, and the 
tory ducts {of the sublingual gland, sustains these parts, and 
ses the hyoid bone. 


2. Genio-hyoideus, 


5 2075. The genio-hyoideus muscle is situated directiy above the 
tre of the preceding, nextto the synonymous muscle of the opposite 
‚e. It has the form of a very elongated triangle, and arises from the 
aan of the anterior face ofthe body ofthe hyoid bone, goes from 
forward, and from below upward, gradually becomes thinner 
A rounder as it ascends, and is attached to the lower part of the 
jernal mental process directly above the mylo-hyoidens muscle. Its 
riorand posterior attachments are by very short, tendinouüs fibres, 
‘t draws the hyoid bone upward and forward. When this bone is 
»d by its depressor museles it brings the lower jaw downward 
 backward, so that it acts like the digastricus muscle of the lower 
metimes it is deficient, or rather it is imperfecetly developed, and 
placed by a smaller muscle, which arises from the median tendon 
€ preceding, and is attached to the digastricus muscle. * 


 * Duille, Yar. musc., Landshut, 1815, p. 5, 
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3. Stylo hyoideus, 

















$ 2076. The stylo.-hyoideus ‚muscle (M. stylo-hyeideus, s. levator 
ossis hyoidei) is thin, elongated, and rounded. Itarises by a short 
tendon at about the centre of {he external face of the styloid process, 
goes forward, downward, and inward, presents nearitslower extremity. 
a fissure for the tendon of the digastricus muscle, and is attached to ° 
the anterior half of the external edge of the large horn of the hyoid 
bone opposite the thyro-hyoideus muscle. 

It draws the hyoid bone upward and backward. 

It is frequently doubled, which anomaly depends on the presence 
of a small accessory muscle. 


4. Sterno-hyoideus. 


$ 2077. The sterno-hyoideus muscle (M. depressor ossis hyoidei, s. 
sterno-hyoideus) is thin and elongated. Itcomes from the inner face ” 
of the first piece of the sternum and of that of the cartilage of the ° 
first rib, and sometimes also from the inner extremity of the clavicle; © 
thence it goes directly upward, in its course approaching that of the” 
opposite side, and becomes thickerand narrower. It is finally attached 
to the lower edge of the middle piece of the hyoid bone, directly at 
the side of the median line. 

It draws the hyoid bone downward, and as this bone is attached 
to the lower jaw, when the other is not fixed by its levator muscles,’ 
it is also depressed so that it acts on opening the mouth. » 

Sometimes it blends below with the sterno-thyroideus muscle, * 01 
arises from the centre of the clavicle.} 3 


5. Omo-hyoideus, 


8 2078. The omo-hyoideus muscle, scapulo-hyoidien, Ch. (M. 
tracior ossis hyoidei, omo-hyoideus, coraco-hyoideus), is a very long 
thin, and digastric muscle. Its inferior belly arises from the uppe 
edge of the scapula, sometimes also from the small ligament extend ei 
over the coracoid fissure; goes upward and forward; between tb 
sterno-cleido-mastoideus and the scalenus anticus museles it becom® 
a tendon whence the superior belly arises, which is attached to th 
middle piece of the hyoid bone on the outside of the preceding, @t 
blends more or less with the stylo-hyoideus muscle. j Ei 

It draws the hyoid bone downward, backward, and a little to i 
side. This muscle frequently presents anomalies. Itis rarely entire 


\ 


* Albinus, Hist. muse., p. 202. 
+ Kelch, Beytrage zur pathol. Anat., Berlin, 1714, p. 52. 
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cient: we have observed it once, on the left side, without a sub- 
Jute. Its origin frequently varies. Sometimes the inferior“ belly _ 
"broader, so that. it extends to the upper angle of the scapula.* 
etimes it arises from the claviele,f and it is then unusually 
art. In-some subjects the lower belly is divided into two heads, to 


b. Proper muscles of the tongue, 


1. Genio-glossus muscle, 


'2079. The genio-glossus muscle (M. expulsor, attrahens lingue, 

enio-glossus), the largest of all the muscles of the tongue, arises 

n the lower jaw by tendinous fibres which are inserted directly 
we the genio-hyoideus muscle. It is situated against that of the 

osite side, which it does not leave because its direction is that of 
median line; it goes backward, enlarges much like a fan, and 

as the greater inner part of the tongue the whole length of this 

ın. It also gives off some fibres which go outward, pass on the 

wing muscle, sends several to the upper part of the pharynx, 

Be renee a few to the upper horn of the hyoid bone and the 

ottis. 
5 brings the tongue, the hyoid bone and the pharynx forward. 


2. Hyo-glossus; 


22080. The Ayo-glossus muscle (M. depressor lingu@, 8. hyo- 
5, 5. basio-cerato-chondro-glossus) is thin, and has a long square 

a. It arises from the outer part of the body of the bone, from 

external edge of its great horn, and from the summit of the small 

A ende toward the lateral part of the tongue, and contributes 

rm it, i 

“ draws the tongue downward. 


* Albinus, Hist. muse., p. 200, 
f Albinus, Zoe. cit., p. 201. 
# Duille, /oe, cit, p. 11. 
$ len De Alt p. 31.—Sels, De musc. variet,, Berlin, p. 6- 
4 Kelch, Zoe. ie pP. 32. 
Sels, loc. eit., p. 4, 5. 
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3. Stylo-glossus, 



























$ 081. The stylo-glossus muscle (M, retractor lingu, s. stylos 
glossus), the shortest of the small muscles which come from the hyoid 
bone, arises directly from its summit and also from the upper part of 
ıts circumference, and arrives at the root of the tongue, in which ä 
ezpands like a fan to its point, interlacing more or less with the hyok 
glossus and the genio-glossus muscles. R: 
. It draws the tongue obliquely backward to its side, and enlarge 
it when it acts with its synonymous muscle. A 

We have once found it double on both sides. | 


4. Lingualis, 


$ 2082. The lingualis muscle is thin and narrow. It extends from 
before backward tle whole length of the tongue, and interlace 
principally with the hyo-glossus and the genio-glossus musecles. 
It shortens the tongue, and carries its point backward.* 


* Gerdy has described better than any one before him the a portion of th 
special muscles of the tongue, and has followed them through its 
His conclusions are as follow :— - . 
. The tongue is composed of a membrane, a peculiar yellow tissue, a superfici 
lingual, two deep lingual, the transverse lingual, and the verticallingual muscle 
all of which are distinet, of the two stylo-glossi, the two hyo-glossi, the two geni 
aleat; the two glosso-staphylini muscles, and the fasciculi of the hyo-glos 
epiglossus. 2 & 
T'he lingual membrane is thick and cartilaginous on its lower surface, in w 
the subjacent muscular fibres are inserted. 5 
The jew tissue covers at the base of the tongue the enveloping membra 
which has no cartilaginous texture in this place, It adheres to the hyoid bo 
to the epiglottis, and to many muscular fibres. Follioles exist within it. F 
T'he superficial lingual muscle coversthe upper face and the edges of the tong 
adheres closely to its membrane, and is attached posteriorly to the yellow tiss 
Its fibres go forward, some on the upper face of the tongue, converging tow 
the median line, others above and below its edges to its apex. j 
The’deep lingual musclesare two small fasciculi situated on each side under 
posterior two-thirds of the tongue. between the hyo-glossi and the genio-gl 
muscles, Their fibres are attached posteriorly to the yellow tissue, : 
The transverse liugual muscles are situated under the superticial lingual, ? 
through the whole breadth of the tongue and between the lateral fübres of 
superlicial lingual muscle, which they cross ata right angle, and are attache 
the membrane of the tongue under the edge of this organ. They are divide 
the median line by a fibro-cellular raphe. They gradually curve more andi 
towards the base of the tongue. , B 
" The vertical lingual muscles extend from the upper to the lower lingual mi 
brane, passing through the whole thickness of the tongueand the transverse 
gual muscles, with which they intercross. They curve and become more and 
oblique towardsthe base ofthe organ. 2 
The fibres of the stylo-glossi muscles blend with those of the superficial ling 
muscle above and below the edges of the tongue, and send a transverse fascicH 
under the yellow tissue, which unites to that of the opposite side. 
The hyo-glossi muscles are situated between the stylo- and the genio-gb 
Their anterior fibres are directed from the hyoid bone very obliquely upward! 
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b, Envelops of the tongue.* 


12083. The mucous membrane which covers the tongue is charac- 
szed prineipally by the great development of its papillary tissue, 
!by the facility with which the epidermis is detached from it. 

“he dermis is united to the muscular membrane more intimately 
hı with the subjacent parts in any other region of the body. 

\s upper face is extremely corrugated. The inequalities there 
served are: 

st. Folds. These folds are seen principally on the posterior part 
con the edges of the tongue. They are generally arranged regu- 
y5, converge from without inward and from before backward, and 
wery compact. They areabout half aline high and broad. The 
Msrior present numerous transyerse grooves. The posterior are 
soth, and consequently their surface is less extensive than that of 
Appreceding. Those at the most anterior part of the tongue are 
sregular and constant. In the middle of the back of the tongue 
se is frequently a more or less evident longitudinal depression. 

1. Papillz.f The papille of ıhe tongue are arranged very com- 
ly, and cover also all its dorsal face. They are insulated only 
se root of the organ, where also they enlarge very much. 

bhey vary much in form, and hence haye been reduced intosseveral 


hhey are generally small, thin, triangular, and terminated by a 

tt or pointed summit. 

ıe latter are very much developed on the centre of the tongue 

ard and on the edges. They are termed the filiform papille 
le filiformes). 

Öthers which are much larger, more distinct but fewer, do not exist 

ery part, and are enlarged at their loose extremity into a rounded 


d to about the centre of the tongue. Some of the posterior rise BeIEn: 
y to the base of the tongue; others blend with those of the superficial lin- 
uscle on the edges of the organ. 
pie a1oani muscles are situated side by side on the inside of the hyo-glossi 
e deep lingnal muscles: their fibres radiate from the malar process to the 
or fourths of the tongue, on the median lıne, to the hyoid bone, the 
tissue, and the lingual membrane. They pass from below ee through 
ansverse and the superficial lingual mel and curve slightly upward and 
din the thickness of the tongue, 
© glosso-staphylini muscles go from the sides of the soft palate on the edgd& 

e, where they blend with the superficial lingualand the stylo-glossus 


es 
Bo Bloseo epiglossus is formed of small fasciculi, generally deficient in 
h g0 from the hyoid bone tothe yellow tissue, others from this tissue to 
iglottis, others also from the epiglottis to the hyoid bone. 5 
- A. Rinder, De lingue involucris, Strasburg, 1778. 
binus, De diversitate papillarum lingue humane; in the Annolal. acad., 
1, ch. xiv.Semmerring, loc. cit., tab. i., fig, 1-3. 
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head, whence they are termed the conical or fungiform papille (papile 
le fungiformes, s. clavate). Ei 

We must however remark, that in this respect they are frequently 
replaced by single filiform papille, which are longer and larger than 
the others. The fungiform papillz lead to the largest of the papilles 
of the tongue, which are situated at the base of the organ, vary much 

«in number and size, and are arranged in two oblique series, which 
touch at one of their extremities, and thus form a V, the point of 
which looks backward. Their form is generally but not always coni= 
cal, so that they enlarge considerably from their base to their extre= 
mity. Theyare situated in a depression which is continuous with 
the surface of the tongue by a sack with reversed edges. They are 
termed the lenticular papille (papille truncate, capitat@, circumva 
late) : they are from three to twenty in number. Each depressioi 
commonly contains only one, but sometimes three or four, althougl 
this circumstance has no effect on their whole number, or on theii 
size. They are not arranged symmetrically, although generally 
there is one which corresponds very nearly to the median line, and 
forms the point of the V. 

This Jatter occupies the deepest of all tbe cavities, that which 
termed the lacuna, the foramen cecum of the tongue; beside whie 
there is another situated behind it, and which incloses no papille. 

We have several times thought, but wrongly, that we have disco- 
vered in this foramen c®cum the excretory ducts either‘of the sali 
vary glands or of the thyroid gland.* 

$ 2084. The papillie of the tongue appear to the naked eye, an 
frequently when viewed by the miscroscope before they are injected 
smooth in their whole extent and single; but when their vessels an 
injected, their surface presents several small asperities, which seeı 
formed by collections of several fasciculi or. filaments, placed on 
against another. This texture is more apparent in the larger an 
anterior, than in the smaller and posterior part. 
. Each filament contains at least one vessel; and when well injectet 
the whole surface of the tongue becomes red. These vessels fon 
very complex arches and plexuses on the surface of the papilla 
since they frequently anastomose, and their loose extremities inclit 
toward each other. 

Each filament is also composed of a soft and whitish 'mass, whii 
probably contains nervous substance. At least some fillaments of t 
glosso-pharyngeal nerve have been traced into the posterior ‚Ba | 
of thetongue, and some filaments of the lingual branch of { 
pair into the others, 


r 


* Ooschwitz, De ductu salivali novo, Halle, 1724.—Refuted by Duvernoy ( 
ductu salivali Coschw., Tubingen, 1725), and by Haller (Zap. e? dub. circa 
tum Coschw., Leyden, 1727). & 
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he arrangement of the vessels is more apparent in the anterior 
‚an in the posterior papille of the tongue, because they inclose pro- 
Zrrtionally more mucous tissue.* 

8 2085. Behind the lenticular papilla, the surface of the tongue 
ssmooth, presenting only numerous muciparous glands; its sides are 
‘o smooth. Weonlyremarkon the limit between them and the 
wer part ofthe cavity of the mouth, the orifices of the excretory 
snals of the submaxillary gland. 

5 2086. The tongue is covered iin every part, especially on its upper 
re, byathick, whitish and moist epidermis, (periglottis),F which is 
med exactly like the papillary tissue, and which consequently pre- 
ats on its upper face numerous eleyations, and on its lower face, 
ich looks towards the papille, a corresponding number of rounded 
Dpressions, so that at first glance it seems perforated with foramina, 
hough this is not the case. 
\$ 2087. We have already described the nerves of the tongue, and 
Wve given our reasons for thinking the lingual twig of the fifth pair 
#the principal conductor of the sensations of taste, while the hypo- 
bossal nerve should be considered as only the nerve of motion. 
Although the tongue receives many nerves, and although its sur- 
eis very sensible, its substance is but slightly so. This explains 
wit can be very much bruised, or how considerable portions of it 
»y be tied, without giving rise to general nervous aflections.f 
3 2088. The tongue is the principal organ of taste; it acts also in 
‚ieulation, and contributes to the first changes of the food in the 
ümentary canal. 
The faculty of taste resides principally at its point, next on its 
2ges, finally atits base, and very slightly or notat all in itscentre. It 
wever is not the only organ of taste, for the soft palate is sensible, 
least to certain tastes, for instance that of bittersubstances. Hence 
5y the loss of the tongue is not necessarily attended with that 
Itaste. 
The tongue assists also in artieulation, inasmuch as several conso- 
ants, hence termed lingual, are formed, or at least articulated more 
tinctly, by its motions in different directions. 
also contributes to change the food in the mouth by carrying it 
different parts of this cavity, so that it becomes perfectly moistened 
th the saliva, and also prevents its escape from the mouth. 
"We shall return to this use of the tongue, and shall mention its 
rt in deglutition when describing the pharynx 


Al 





binus, De fahrica papillarum lingue humane; in the Annot, acad 1.i. c. 
„1.—Hewson (Eap. Ing., vol. ü, p.186.—Semmerring, loc, cit, tab, 1., 


Albinus, Deperiglotlide et corpore reticulari lingua; in the Annot, acad,\. i. 


E. Home, Obs. on the struclure of the tongue, illustrated by cases in whi 
Pen of that organ had been removed by irature; in the Hl. ir. 1808. % 
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$ 2089. The changes in the tongue during its development are tris 
fling. At first its proportional volume is greater than when the or& 
ganism is perfect. It is also broader, and is attached to the lower 
wallof the cavity of the mouth in a smaller portion of its lower face, 
which resembles to a certain extent the peculiar formation of frogs. 


B. ABNORMAL STATE, 


$ 2090. Sometimes the tongue does not exist, either from primi- 
tive deviations of formation, or from ulcers which have destroyed it, 
Its frenum is not unfrequently too solid, too short, or too long. 
is rarely bifurcated at its point. 4 
The lenticular papille also are rarely entirely deficient, and res 
placed only by skin destitute of papillae * 
The excess in the size of the tongue is rarely congenital. It 
observed more frequently during life after some accident, partiews 
larly from metastasis. ; 
In this case a portion of the organ may be extirpated without in= 
convenience. This phenomenon .seems to affect females more fre 
quently than males. 
The turning of the tongue backward, which produces suffocatioß 
by closing the entrance of the larynx, may be caused by its frenu 
being entirely divided.f 
The principal alterations of the texture of the tongue are scirrhü 
and cancer, h Ä 


IV. ORAL GLANDS, 
A, ABNORMAL STATE. 


$2091. The oral glands (Gl. orales) are oftwo kinds, the mu ? 
rous and the salivary glands. ö 


a. Muciparous Glands. 


and the posterior.‘ a 

The anterior are more insulated and lenticular. Their great 
diameter is only two lines, andthey are found principally in theli 
and cheeks, opposite the upper posterior molar teeth, between 


buccal membrane and the muscles it covers. They are divided & 


u 
$ 2092. The a glandsare distinguished into the antes 


* Louis, Medmoire physiologique et pathologique sur la langue ; in the Me 1 
Pac. de chir vol. v.D.486-5 EB densteih, Demorbislingue, Erlangen, 
+ We doubt whether death is ever produced by this cause, although travel 
often speak of negroes swallowing,their tongues. Superficial observers have W 
led into error by aphenomenon which is proved possible by Bourdon’s researe 
in giving reason to think, that the greatest effort in a robust person would © 
“death, and thusin some measure one commit suicide. (Recherches sur le mt 
nisme de larespiralion el sur la circulation du sang, Paris, 1820, p. 84.) 
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‚ding to their situation into labial, buccal, and molar (gl, labiales» 
cales et molares). These latter are rarely blended in one mass, 
$> excretory passages of which unite in one. 

The posterior are the palatine glands and the amygdal@. 

The palatine glands (gl. palatin@) form a continuous layer’ from 
>10 two lines thick, which covers all the palatine arch and all the 
t palate, the posterior face of which they occupy. 

Ehe amygdale or the tonsils ( Amygdale, s. tonsill@) are oval bodies, 
Sut six lines long, three thick and broad, which exist in the soft 
hate between the anterior and posterior arches. The fluid they 
trete enters the cavity of the mouth through several broad open- 
vs, situated on their anterior face. 


b.Salivary Glands. 


‚2000. The three oral salivary glands (gl. salivales orales) which 
ngto the class of conglomerate glands* are situated around the 
Mrity ofthe mouth and near the lower jaw. T'hey are the parotid, 
ssubmazxillary, and the sublingual glands. All secrete a peculiar 
“d, the saliva,f which is one of the most aqueous fluids of the body, 
I contains a peculiar principle which cannot be coagulated by 
ing, by tannin, or by the acetate oflead. We also find in it a 
te mucous substance, and the common salts of the serum of the 
»od. It isalso remarkable for its great aflinity for oxygen.f 
eside the general characters of the class to which they belong, 
se glands also present several common peculiarities, the principal 
hich are as follow: 1. Their rounded form, 2. Their reddish 
our. 3. They have no special membrauous capsule, are sur- 
nded only by condensed cellular tissue, and are luosely attached 
She adjacent parts. 4. They are so situated that they are affected 
the mechanical action of the muscles, and even partly by that of 
lower jaw it is moved. 5. The fluid they secrete possesses 
‚bably in every part the same properties, 

Notwithstanding these general points of resemblance, they differ 
much in form, size, texture, situation, and colour, that we must 
cribe each of them separately. 


N. Stenon, De glandulis oris et nuner observatis inde prodeuntib 

den, 1661.— A. N uck, Sialographia duetuum aquosorum Andlome orten, 

j 7 Boyd, Historia Systematis salivalis physiologice et pathologice con- 
f ’ 5 

5 T. Fischer, Diss. de saliva physiologice et pathologice considerata, Breslau, 

Ey Fortscritte der thierischen Chemie, Nuremberg, 1815 p- 47.—John, 


hei ches chimiques sur lasalive et la liqueur que les ventrieules de cerveau ren. 
ent dans U’hydroccphale ; in the Journ. compl. des sc. med., vol, vi., pP. 270, 
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a. Parotid gland. 


$ 2094. The parotid gland (parotis),* is the largest oral salivary > 
gland, and in the adult it usually weighs from four to five drachms, 
Its form isirregularly square. It is usuallymore high than broad, 
nartower from within outward than in any other direction, and its 
thickness is much less than its height and breadth. Its lower half 
is considerably thicker and broader than the upper. 
It is situated directly under the skin, before the lower half of the 
external ear, between the space in the ascending ramus ofthe lower 
maxillary bone forward, and backward between the auditory foramen 
and the mastoid process of the temporal bone. 
Its upper extremity, which isalso the smallest edge, extends to the 
posterior extremity ofthe zygomatie arch, and covers the head ofthe 
ascending ramus of the lower maxillary bone. Its smaller anterior 
half corresponds in its whole extent to the posterior part of the as- 
cending ramus ofthe lower maxillary bone and of the massetermuscle 
The posterior half is larger than the preceding, and äills the space we) 
have mentioned. It covers the petrous portion and the styloid process 
ofthe temporal bone, also the external parts of the pterygoidei muscle: 
and the upper part ofthose which arise from the styloid process. Pos 
teriorly, the gland terminates by nearly a straight edge, which ig, 
however, slightly grooved anteriorly. Its lower extremity descends 
below the angle of the lower jaw; it is in contact with the posterior 
part of the submaxillary gland, and with the middle tendon, of the 
digastricus muscle, . - 
The lower straight edge descends obliquely, covers the posterior 
belly of the digastricus muscle, and also generally a small portion of 
the upper extremity ofthe sterno-cleido-mastoideus muscle. | 
The posterior concave edge is adapted to the lower part of the 
tilaginous portion uf the auditory passage. 
The parotid gland is formed of small, rounded, and distinet granu« 
lations. } 
' At about the upper extremity ofthe middle third of itsanterior edg 
an excretory duct emerges, called the canal of Steno (ductus Stenon- 
ianus).f The parietes of this passage are considerably thick in p 
portion to its capacity, and it proceeds from behind forward and fr 


3 


* Murat, Za glande parotide consider& dans ses rapports anatomiques et path 
logiiques, Paris, 1803. E 

+Although thisterm is generally applied to the parotid canal, it is not certl 
that it was discovered by Steno, and not by Needham or Blaes.—N. Steno, D& 
de glandulis oris et nuper observatis inde prodeuntibus vasis, Leyden, 1661.—I 
Observ. anat. quibus varia oris, oculorum et narium vasa describuntur, no® 
salive lacrymarumgue et muci fontes deteguntur et novum Bilsii co 
rejicitur, Leyden, 1662.—Needham, De ‚formatu fartu, London, 1667 
 preface.—G, Blaes, Misc, an. hom. brutorumque fabricam diversam ex 
Amsterdam, 1673. 
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thout inward directly under the skin and on the masseter muscle. 
Jis generally from three to five lines distant from the lower edge of 
> zygomatic process. The transverse facial artery and some twigs 
\the facial nerve accompany it. It passes on the anterior edge of 
‚> masseter muscle, penetrates between the fibres of the bnccinator 
uscle, and opens in the lateral walls of the cavity of the mouth 
jpposite the first posterior molar tooth of the upper jaw, consequently 
ore the range of the teeth. Its orifice is single, and presents a 
arty prominence. 

\We not unfrequently find an accessory parotid gland (Gl. parotis 
©cessoria), situated more or less before the normal parotid gland, on 
«e malar bone and the zygomatie arch. This gland never communi- 
ütes with the proper parotid gland, and sometimes divides into two 
bes ; it opens by asmall passage into the parotid canal. It may be 
jompared with the orbitar gland of several mammalia. 


b. Submaxillary gland. 


'$2095. The submarillary gland (Gl. maxillaris, s. submazillaris)* 
"but halfthe size ofthe parotid gland. Ithas the form of a rounded 
üangle, It is thicker below than aboye, and is situated on a level 
jsth the angle of the lower jaw, between its inner face and the body 
"the hyoid bone. 

‘On the outside it touches the lower part of the inner face of the 
erygoideus internus muscle. Forward it sends a small prolonga- 
ion above the posterior edge and the posterior part of the lower face 
the mylo-glossus muscle. It rests inward on the posterior extre- 
‚ity of the anterior belly ofthe digastricus ınuscle, posteriorly on the 
ylo-glossus muscle. 

‚ Although this gland is much smaller than’ the preceding, it is, how- 
zer, composed of much larger lobes. 

"The excretory duct, called the canal of Wharton (ductus Wharton- 
unus), arises from the anterior extremity; its parietes are verythin in 
roportion to itsdiameter, andit is larger compared with the sıze of the 
Hand than the duct of Steno. Its direction is obliquely from with- 
tinward and from behind forward; it passes above the mylo-glos- 
is muscle, below and on the inside of the submaxillary gland, on the 
atside ofthe upper edge of the hyo-glossus muscle, and terminates 
hy a small verrucous prominence on the sides of the frenum of the 
dngue, consequentliy behind the range of the lower teeth. 





- Farther inward the substance of the gland sends off a prolongation 
me lines thick, which follows the same direction, but does nut extend 
> high, passes through the inner part ofthe posterior extremity ofthe 


“ 


SE Pi a ch. xxi,—Van Horne, De ductibus salivalibus disp, 
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sublingual gland, and opens at the side of the canal of Wharton, some- 
times in common with a small excretory duct which leaves this lat- 
ter gland. This common duct is called the canal of Bartholini 
(duetus Bartholinianus).* ; 


c, Sublingual gland. 


$ 209. The sublingual gland (Gl. lingualis, s. sublingualis)t is 
situated before the preceding, so that the posterior extremity touches 
the anterior extremity of the latter, occupies on each side the whole 
length of the tongue, and may be found directly under the buccal 
membrane, through which it is easily felt, and is even visible, om 
account of its inequalities and prominences. Itis situated between 
this membrane, the myo-glossus, the genio-glossus, the genio: 
hyoideus, and the hyoglossus muscles. Itis formed like an elon= 
gated triangle, and it is nearly as large as the submaxillary gland. 
It is composed of smaller lobes than the preceding, is whiter and 
harder than it, and opens not like the two glands previously described 
by one orifice, but by several, usually seven or eight ; it, however, 
forms no distinct excretory duct. We perceive these openings on the 
lower face ofthe cavity ofthe mouth on each side below and near the 
tongue. There are also several ducts from its anterior portion (ducix 
Riviniani), which unite; with that of the submaxillary gland ; some 
times one only anastomoses with a passage formed by a division of this 
latter, and thus give rise to the passage of Bartholini ($ 209). 
$ 2097. There are in fact no other salivary glands or other pas 
sages which carry saliva. Although several anatomists{ have ad: 
mitted others, it has long been proved that the‘ parts considered a 
such are simply those of the muciparous glands at the root of the 
tongue or around the larynx, or even of the veins of the back of thı 
tongue.$ 4 
$ 2098. The oral glands present no differences in respect to thei 
development, except those generally remarked in all glands. 


* G. Bartholini has discovered itin the lion (De ductu salivali hactenus 
descripto observatio, Leyden, 168%). 72 ; { i 
+ A.F. Walther, De ung humana novis inventis octo sublingualibus salio 
viis, nunc ex suis funcliontbus, glandulis sublingualibus eductis, Leipsic, 2 
€. J. Trew, De vasis lingue salivalibus alque sanguiferis epistola, Nuremburg 
1734. { ä ; 
+ A. Vater, Novus duetus salivalis, qui in lingue superficie superiore circa @ 
medium notabili orificio hiat, Wittemberg, 1720. 1a, Nopus ductus salivalis isQt 
pracipuus in lingua eweretorius glandule insignis ad latera lingu@ et sub eade 
site itemque super radicem lingue, epiglottidem, circa glottidem super arly 
noideas usque intra @sophagum espans@, Wittemberg, 1 21.—Id., De ductu 
vali in lingua noviter antehac detecto, nunc dilucidato, confirmato, novisgue ® 
erimenlis adducto, una ducius excretorius tonsillarum ac glandule thyreoiat 
ittenbeig, 1723.—G. D. Coschwitz, De ductu salivali novo, Halle, 1724 
Continuatio observationum de ductu salivali, Halle, 1729. 
& Trew, loc, cit. 
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B. ABNORMAL STATE. 


























13 2099. The anomalies of the oral glands, generally speaking, pre- 
at nothing peculiar. 
PPrimitive deviations of formation are very rare. , 
We must, however, mention as such the abnormal union of the 
otid and submaxillary glands. 
These organs, particularly the parotid canal, are easily wounded; 
3 causes the saliva to flow outward, and thus forms salivary fistula. 
The closing of the orifice of the excretory canal ofthe submaxillary 
nd is often at least the cause of ranula, although this affection 
sends very frequently on a newly-formed cyst.* 
Simple enlargement is rare. The swelling of the parotid gland 
nflammation is situated in the cellular tissue between its lobes. 
50 too ihe general alterations of texture, as scirrhus and cancer, 
‚ch are also attended with an increase of volume, generally occur 
Jin the glandular tissue, but in the Iymphatic glands, which are 
jated on the inside and below the salivary glands, since the glan- 
ar tissue is generally unaffected in this case. t 
"he tumors developed in the lower jaw are also situated in the 
yphatic glands of the neck. Sometimes we meet here, as in other 
s of the system, accidental ossifications with formations entirely 
oormal. 
Be cscrenie are formed in the amygdale and the salivary 
sages, especially inthe excretory ducts ofthe submaxillary gland. 
se calculi are composed according to Fourcroy,$ ofan animal 
er and of phosphate of lime. If however we may judge from 
nal characters, a salivary calenlus described by us|| seems more 
lar to those biliary concretions which have cholesterine for their 


he calculi developed in the amygdals are of a dirty white colour, 
disagreeable odour which they generally possess probably de- 
8,0 at least in great part, on the decomposition of animal 
er which surrounds them and enters into their composition ; for 
ently this matter alone is very disagreeble, and like the forma- 


3reschet, Considerations sur la tumeur nommede commundment ranule ou 
neillette; in the. Journ. univ. des sc. med., vol. viii., p- 296, 
3urns, Anatomy of the head and neck, p. 270. 
3urns, loc. cit., p. 283. 

sl. des, conn. chim., vol. ix., p. 312.—John has found nothing else in two 

calculi, one of wlıich come from the tissue of the parotid glands: Che- 

@ Zerlegung einer Concretion'der Parotis; in the Deutsches Arch. für die 
iologie, vol. iv., p. 602: Chemische Zerlegung einer Speichelsteins; same 


al, s oe 
Tandbuch der pathologischen Anatomie, vol. ii., pt. ii:, p. 467. 
3urns, loc. cil., p. 265. 
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tion of the caleuli of which we are speaking,* depends on a derange- 
ment of the digestive function. 7 


V. TEETH. 


$ 2100. The teeth (dentes)} are the hardest parts of the body, 
In their chemical and physical properties they resemble the bones, _ 
butthey differ from them in their mode of union with the body, in their 
mode of development, and in their vital phenomena. In all these 


respects they are more similar to the epidermoid parts, partieularly 
the nails and hairs. F 


A. NORMAL STATE, 


a. Perfect state.- 


$ 2101. 1st. Situation. The teeth are inserted in most of their 
extent in the alveolar processes of the two jaws, which closely 
embracethem, and articulate witlı them by gomphosis. The portion 
in the alveolar process is termed the root (radix dentis). The rest of 
the tooth is not free, The centre, which is the smallest part, 
termed the neck (collum, s. corona dentis), and is surrounded by the 
gum; allthe portion above projects, and is exposedin the cavity © 
the mouth; this is the body or crown of the tooth (corpus, s. coro 
dentis). / F 


* Burns, loc. eit ,p. 265. 

't Treatises on the teeth generally treat of their anatomy, physiology, patholog 
and therapeutics, and ditfer only by speakingmore atlength on one of these heat 
We mention several works almost entirely pathological, as many of them conta 
a number of special orgeneral remarks in regard to theiranatomy and physiolog 
Eustachius, De dentibus libellus, Venice, 1563.—B. Martin, Dissertation sur 
dents, Paris, 1679,—A, C. G. Cumme, Diss. sist. dentium historiam, Helmstad 
1715.—P. Fauchard, Ze chirurgien denliste, ou traite des dents, Paris, 1728.—b 
cluse, Nouveauw elömens d’odontologie, Paris, 1754. —Bourdet, Recherches et obse 
vations sur loutes les parties de art du dentiste, Paris, 1757.— Curtis, A trealise 
the structure and formation of lhe teeth, Oxford, 1769.—F. X. de Wasserbe 
Aphorismi analomico-physiologici de dentibus, Vienna, 1770.—J. Hunter, Nat 
history of the human teeth, London, 1778.—H. G. Courtois, Le dentiste obs 
vateur, Paris, 1775.—Broussonet, Considerations sur les dents en gindral eti 
les organes qui en tiennent liew;, in the M&m, de ’ac.des sc., 1787, p. 550.—A 
Berger, Diss. de dentibus, Kiel, 1788.—8..H. Bring, Observationes in hodie) 
de denlibus, pr&eipue hominum, doctrinam, Lund. 1793.—F. Hirsch, Praktis 
Bemerkungen über die Zahne, Jena, 1801 —R. Blake, Essay on the structure‘ 
‚formation of the teeih in man and various animals, Dublin, 1801.—J. E 
‚Hist, nat. et maladies des dents de l’esp. humaine, Paris, 1821.—A, Ser 
Essai sur !’analomie et lu physiologie des dents, ou nouvelle theorie de la 
tion, Paris, 1817.—F, Lavaena, Esperienze e riflessioni sopra la carie dei 
Genes, 1821.—Heilbronn, Diss. de dentibus, Berlin, 1821.—C. G. Kaathover, 
One aiquenatura, Leyden, 1821.—J Lemaire, Traitd sur les 

aris, 5 ' 
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The rootand neck ofthe teeth are covered with a thin membrane ; 
#:s is continuous below with a neryous and vascular tissue which 
ss the cavity of the tooth, and aboye with the gum; itis termed the 
atar periosteum, although the history of dentition seems to demon- 
ate that its relations with the teeth are not the same as those be- 
een the periosteum and the bones. 
The alveolar processes are also covered by a fibrousand thick mem- 
ane, which in the normal state does not unite with the preceding, 
ft is continuous with the upper part of the gum, and is termed the 
weolar periosteum. 
The gums (gengiv@) are a firm, resisting cellular tissue about half 
jine thick, which adhere intimately with the buccal membrane, and 
seive hut few vessels or nerves. They cover the neck of the 
th, and also the two faces of the alveolar edges of the jaws, and 
nish thin prolongations which extend between each two teeth, 
m the anterior to the posterior face. i 
IThe teeth of each jaw collectively form an arch which is concave 
kward and convex forward. 
They are generally arranged very compactly, and are placed at 
Aal distances from each other. The upper and the lower touch at 
jeir summits. The arch formed by the upper teeth is a little longer 
ın theother. Hence the upper teeth slightly project outward, and 
? ı anterior, which are thinner, cover the others. The posterior and 
serior teeth hayetheir summits slightly inclined inward, while those 
the upper are turned more directly downward. 
D2d. Form. All the teeth are more or less elongated ; their lower ex- 
smity isslightly pointed, and there presents a small opening which 
ds into the cavity of the tooth (cavum dentis). This cavity extends 
n the summit of the roots to the crown, and is very narrow in 
oportion to its length, represents the form of the tooth, and lodges 
vessels and nerves, which are connected by cellular substance, 
33d. Number. The number of the teeth is the same in the two jaws, 
Ithe two sides, and in the two sexes. In.a well developed man 
re are thirty-two. 
th. Texture. The tissue of the teeth is very hard and solid. They 
composed of two substances, the osseous substance and the 
$ 2102. The osseous substance or the ivory forms thelargest part of 
» tooth, the root, the neck, and almost all the crown. It conse- 
e N represents the form of the whole tooth. Its hardness, which 
seds that of the bones, depends upon its mechanical arrangement 
don its chemical composition. In fact it contains no cellules, 
e perceive in it but not very clearly only longitudinal layers 
wuated one upon another from without inward, and it containg 
re of lime than the other bones. Berzelius asserts* "that one 


“ 


* Gehlen, Journ. fur die Chimie und Phys., vol. iii., part i., p. 19, 
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hundred parts of this substance contain 51.04 of phosphate of limez; 
2.00 of Huate of lime; 11.30 ofcarbonate of lime; 1.16 0f phosphate > 
ofmagnesia; 1.20 of soda; and an indeterminate quantity of hydro- 
chlorate of soda. Pepys states that they contain 0.64 of phosphate 
of lime; 0.6 ofthe carbonate; 0.20 of gelatine; and 0.10 of water, > 
including the loss. * 
$ 2103. The enamel (substantia vitrea)f is milk white, brilliant, © 
semitransparent, and still harder and firmer than the osseous sub-% 
stance. It covers all the crown of the tooth, is moulded exactly 
upon it, aud preserves all the inequalities of its masticating surface, 
where it is thickest. It gradually grows thinner towards the neck. 
It is composed of oblique, undulating, serrated bands, concave up- 
ward, convex downward, which are arranged compactly from above 
downward, and exactly fit to each other. 
The enamel contains still more of earthy salts than the osseous’ 
substance. We find in it, according to Morichini:$ 0.33 of limez; 
0.09 of magnesia; 0.05 of alumina; 0.22 of fluoric and phosphorie” 
acids; 0.01 of carbonie acid ; and 0.30 of animal substance. E: 
According to Hatchett || it contains very little of gelatine, and is’ 
mostly formed of phosphate of lime., 
Foucroy and Vauquelin @ state that it is composed of 72.90 of 
phosphate of lime, and 27.10 of gelatine and water. ’ 
Pepys asserts ** that it is formed 0f0.78 of phosphate of lime; 0.60 
öfthe carbonate; and 0.16 of water. Fi ‘ 
Finally, Berzeliustf ınentions as its component parts: 85.3 of the 
phosphate; 3.3 of the fluate; 8.0 ofthe carbonate of lime; 1.5 of the 
phosphate of magnesia; and 2.0 of animal substance and water. 
$ 2104. The vesselsand nerves of the teeth are proportionally very 
large. The first arise from the internal maxillary artery; {he nerve 
come from the second and third branch of the trifacial nerve, pene- 
trate through the openings at the summit of the roots, correspond pers 
fectly to them in number, descends into the cavity ofthe tooth, where, 
united by cellular tissue, they form the nucleus or pulp of the tooth 
(pulpa, s. nucleus). These nerves enlarge near the neck of the 


* Fox, Zoe. eit, ; 
+ Ludwig, De cortice dentium, Leipsie, 1753,—Schreger, Uber den Zali 
Schmelz; in Rosenmuller and Isenlamm, ‚Beyträge zur Zergliederungsk 
vol, i., part i. $ 

+ ae: loe. eit., p. 9.—Schreger, loc. cit. ; . 2 

$ Analisi.dello smalto di un dente di elefante e dei denti umani; in the M& 
moire della sociela italiana, vol. X., pt. i., p. 162; vol. xii., pt, üi-, P. 73. 

| Phil. trans., 1799, 3 de 

« Mem. de U’Institut., vol. i., p. 283.—Annales de Chim., vol. Iv., p. 268 
vol. Ivii., p., 37 

** Loc. Cit. 2 

+} Gelilen, Journ. fur phys. und Chem., vol. iii., parti., p. 27. 
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ooth, become soft and reddish, and seem covered with network of 
cessels.* 

$ 2105. These characters are common to all the teeth; but there 
sre others in respect to which they differ, and hence they may be 
ivided into several classes. 

They differ from each other in several respects, but principally in 
segard to: 

lst. Their situation. 
2nd. Their form, 
3rd. Their duration. 
4th. The period of life at which they appear. 

$ 2106. In respect to situation, the most general difference is that 
bhich exists between the teeth of the upper and those of the lower 
aw. The latter differ from the former in being a little smaller, so 
hat the curve represented by their unien is narrower and shorter; 
“ence the upper row of teeth projects a little beyond the lower in 
vvery part. : 

& 2107. The teeth of the same jaw differ from each other in form ; 
‚ence their division into three classes, the incisors, the canine, and 
he molar teeth. 

1 82108. The incisors (dentes incisivi, incisores, primores) are eight 
ın number, four in each jaw, occupying the most internal and the 
unost anterior part. They differ most from the others in the form of 
haeir crown. The latter is chisel-shaped, and becomes much thin- 
Sheer from the neck to the summit, which presents the cutting surface. 
‘he posterior face is very concave and the anterior is convex, but 
‘ot in the same proportion. The incisors begin to become extremely 
hin from their centres. In the perfect state, when they have not 
sen used for mastication, their edge is divided into a middle and 
‚0 lateral small grooves; but these grooves soon disappear, and the 
ammit of the tooth then forms only a thin straight line, which ex- 
’ends the whole breadth of the crown. 
These teeth have but one root. It diminishes imperceptibly from 
1e crown to its extremity. A depression not unfrequently exists 
ss whole length on each side, indicating the division of this root 
ıto two halves, an anterior and a posterior; and even the summit 
‚ diyided into two small grooves, an anterior and a posterior. 
' The incisors differ from the other teeth in their direction; they 
nre situated more transversely, so that their loose face looks forward; 
e other is turned backward, and their cutting edge extends from 
one side to the other. 
'& 2109. The incisors also differ much from each other. The dif- 
rence between the syonymous teeth of the two jaws is no where 
> striking as in them, even when they are most similar in size, 
Xhose of ihe upper jaw, however, extend half a tooth farther outward 


* Serres, loc. eil., p. 52. 
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than those of the lower jaw. The superior are twice as large as the 
- inferior. 3 

The incisors of the lower jaw differ also from the others both im 
size and form. In fact they all have a chisel-like form, and their 
external edge is about as high as their internal. Sometimes, even, 
they are all similar in this respect. But must commonly their em 
ternal edge descends a little lower than the internal, and is continu- 
ous with the other by a-rounded angle. 

The internal inferior incisors possess this form very seldom, and) 
the others very generally. In the external superior ineisors the in 
ternal edge is a little convex outwardly, and is insensibly continuous, 
with the lower, although a little farther downward, so that the cutting 
surface is narrower than the greatest breadth of the tooth. 2 

These differences in form deserve notice, as they establish the gra# 
dual transition from the internal inferior incisors to the canine teetl 
through the medium of the others. 4 

In respect to the size, the inner pair of ineisors in the upper jaw 
are a little and often much larger than the outer; while in the lower 
Jaw the incisors are about the same size, or the outer pair is a lit 
larger than the inner. 

$ 2110. Next to the ineisors come the four canine teeth (dentee 
eanini, femni, cuspidati), one on each side. Their crown is much 
thicker from before backward than that of the incisors, but it does 
not diminish as rapidly from above downward; hence why theif 
summits are less cutting. This summit is also pointed, because th 
lower face does not describe a straight line, as the two lateral face 
terminate higherthan in the incisörs, and as the crown of the canin 
teeth is as elevated as that of the latter, it follows that the lower fae 
is composed of two parts which unite in the centre at an acute ang je 
Consequently the crown is more rounded and more conical; it ex 
tends both inward and outward above that of the incisors. On the 
posterior face we perceive from above downward in the cenire 
slight prominence, between which and the edges there is a sma 
depression. This arrangement is more evident in the inferior than 
in the superior canine teeth. 

Of all the teeth the canine have the longest roots. These 
are single and pointed. We generally observe in them the groo 
mentioned when speaking of the external incisors. 

$ 2111. In the posterior part of the jaw are the twenty mol 
teeth (dentes molares), ten in each jaw, five on each side. They& 
similar to each other, and differ from the other teeth: > 

lst. In the greater breadth of their triturating surface, which d 
pends on the fact that the posterior face of the crown does not & 
scend obliquely to meet the anterior, but is parallel with it. 

2d. In the square or rounded form of this surface generally. 

34. In the considerable eleyations and depressions in this in 
rating surface. Be 

4th, In the lowness of their crown. 
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!5th. In the division of their roots into several distinet branches, 
- at least they are much more distinet than any other teeth where 
“is division ıs only indicated. 
{$ 2112. Notwithstanding this general similarity they differ very 
wuch, particularly the two anterior and the three posterior. The 
st are termed the small molar or bicuspid teeth (molares anteriores, 
minores, s. bieuspidati), and the others, which are larger,. the 
"eat molar or multicuspid (molares posteriores, s. majores, s. multi- 
spidati). 
{$ 2113. The small molar teeth differ from the great :— 
Ilst By their smallness. They are at least one half smaller. 
%2nd. By their compression from one side to the other. 
$3rd. By their triturating surface, which is less uneven. 
44th. By the form of their roots. The latter are at most biscuspid, 
ıdeven when they assume this form they are so only in the part 
hest from their crown, that is, they never present as deep a 
sure as the posterior molar teeth. In most cases they are broader 
om within outward than those of the incisors and the canine teeth, 
eterminated by a blunter summit, and their lateral grooves are 
pore superficial. 
Al'The triturating surface of the small molar teeth generally presents 
#50 eminences, one anterior and external, the other posterior and 
sernal. From this they take their name. This arrangement is 
pure evident in the upper jaw, because the two eminences are there 
pparated by a deep transverse groove. In the lower jawthe emi- 
saces of the small molar teeth are, on the contrary, united by a 
>st, the direetion of which is from without inward. This difference 
serves notice, because the canine teeth of the two jaws ($ 2110) 
er from each otherin the same manner. T'he external auterior 
sinence is always higher than the internal, particularly in the first 
‚all inferior molar tooth, where the internal is but slightly de- 
oped, and which, in these two respects, evidently makes the tran- 
“on from the canine to the other molar teeth, 
FBut this is not true of the second small anterior molar tooth. In 
s we usually observe, behind the posterior eminence, a smaller 
}] more prominent tubercle, or sometimes the posterior eminence is 
“ided into two equal halves. At the same time the external is 
er, the crown and the triturating surface are still more rounded, 
üthat this tooth evidently makes the transition from the anterior to 
’ posterior molar teeth; it is also a little larger than the internal. 
[The small superior molar teeth are more similar to the large than 
‚inferior are, on account of the greater development of their pos- 
ior tubercle. 
32114. The three posterior molar teeth generally present four blunt 
ercles, two on the outside, and two on the inside, which are sepa- 
1 by a crucial depression, But we usually observe also between 
} posterior two, on Ihe edge of the triturating surface, a fifth, which 
01. II. Fr 
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is smaller. These tubercles are also rough. T'he external promi- 
nences are generally the largest and most numerous, and frequently 
the internal tubercle is single, especially in the last two molar teeth. 
The last great molar tooth is usually the smallest, and the first the 
largest. 

Most generally the roots of these molar teeth present three 
branches, into which they-frequently divide near their crown. The 
last, it is true, generally has but one root, but this root is never as 
pointed as in the canine teeth and the incisors, and it always pre- 
sents at least two very deep and very broad grooves, which indicate 
a tendency to divide. Sometimes also the other two great molar 
teeth have only two branches at their root; but in this case one of 
the branchesis always much broader than the other, and also presents 
a broad and deep groove. In some subjects this broad unmated 
branch bifurcates below into two small points. The branches of the 
roots of the molar teeth are usually more curved than the simple roots 
of the incisorsand canine teeth ; they begin by separating from each 
other; they then converge more or less at their lower extremity, 
where they even touch each other, and blend together at their sum- 
mits, so that they intercept between thema portion of the upper max- 
illary bone. 

$2115. The characters which we have mentioned are those by 
which we distinguish the teeth which remain in the jaws during most 
oflife. Butthere are other different teeth which exist buta short time, 
in youth, and are termed the deciduous, or milk teeth (dentes decidui, 
s. infantiles, s. lactei), in opposition to the first, which are termed the 
permanent teeth (dentes permanentes). . "zu 

The teeth which appear at first do not continue during life; many 
of them remain only till the seventh year, and at the fourteenth year 
all are replaced by new permanent corresponding teeth. 

$ 2116. The two classes of teeth differ from each other in number 
and form, 

In the first respect, we ought not to find more than two molar teeth 
in each half of the jaw, during the period of the deeiduous teeth, 
whence there are only twenty deciduous teeth, while there are thirty- 
two permanent teeth. Ei; 

In respect to form. we distinguish also among the deciduous teeth, 
the incisors, the canine, and the molar teeth. The ineisors and the 
canine teeth resemble the permanent teeth in form, number, and 
situation; but all the deciduous teeth, and particularly the molar 
teeth, differ from their corresponding permanent teeth., 

lst. Their crown is much stronger in proportion to their root. 

2nd. They are less elevated. y = 

All do not present the same peculiarities in respect to size. The E; 
deciduous incisors and canine teeth are much smaller than the per- 
manent teeth, particularly in the lower jaw. The contrary occursin 
the molar teeth; they come immediately after the canine teeth, the 
two small anterior molar teeth replace them, and the three molarteeth 
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behind them are permanent. Hence the small anterior molar teeth 
among the permanent teeth are those which correspond tö the deci- 
duous molar teethat leastin respect to situation. Butthe latter are 
much larger; they have not the same form as the small permanent 
molar teerh, for instead of being flattened from before backward, they 
are extremely broad, have a broad square crown, and also several, 
usually five tubereles, which are arranged around a very deep median 
groove. The anterior is nearly one half smaller than the posterior, 
although the posterior is almost as large as the largest of the per- 
manent teeth. Besides, they have always at least two and usually 
three roots. Thus they correspond to the permanent small molar 
teeth only in number and situation, forin respect to size and form, 
thatlis, in two respects much more important than the two preceding, 
they are analogous to the three permanent great molarteeth. , 


d. Differences depending on development.* 
a. General remarks. 


& 2117. The teeth pass through several periods, during which per- 
haps they differ more than any other part of {he body. 

The history of their development presents several very curious - 
phenomena, The most essential points to consider are their mode of 


development, the period at which they appear, .and their changes 
during life. 


lst. The teeth are developed in small rounded and close sacs, 
which adhere very closelyto the gums. These sacs are composed of 
two membranes. Hunter thinks that the internal alone is vascular, 


* Besides the works mentioned previously, which also treat on this subject, we 
may eonsult the following: J. J. Rau, De ortu et generatione dentium, Leyden, 
1694.—J. A. Ungebauer, De dentitione secundä; in Haller, Coll. diss., vol. vi.—JI. 
G. Jancke, De ossibus mandibularum puerorum septennium, Leipsic, 1751.—B. S. 
Albinus, De dentium ortu et incremento; in Annot. acad., vol. ii. ch. ii,, Quoz 
dentes mutet puer, et quos, ibid-, ch. jii., De dentium mutatione, ibid., ch. i.— 
Jourdain, Essai sur la formation des dentes comparee avec celle des os, suivi de 

lusieurs emperiences sur les os el sur les parlies qui enlrent dans leur composition, 

aris, 1766.—A. A. Brunner, De eruptione dentium lacteorum ; in Wasserberg, 
HAR: min., fasc. I, Francfort, 1775.—M. Girardi, De re anatomicä oratio, Parma, 
1781, tab. 1.—Andree, De primä ipuerorum dentitione, Leipsic, 1790.—Leveille, 
Memoire sur les rapports qui ewistent entre les premißres et les secondes dents, et 
sur la disposition favorable de ces dernieres au developpement des deu» mä- 
choires; in the Mem. de la soc. med. d’Emul., vol. viii., Paris, 1811.—Miel, 
Quelques ıddes sur le rapport des deus dentitions et sur l’accroissement de la mä- 
choires dans ’homme; same journal —Duval, Memoir: sur la position relative de 
Powerture externe dı cunal mazillaire, pour servir d la demonstration de l’ac- 
croissement de la mächoire inferieure, Paris, 1812.—J. F. Meckel, Essai sur le 
developpement des dents chez ’homme;( in the Journ, compl. des sc. med,, vol. i, 
p- 365.—Miel, Note sur la maniere dont les dents sortent des alveoles et traver- 
sent les gencives; in the Journ. de med,., vol. xxxix. p. 235,—J. E. Oudet, Ob- 
. servalion d’une alteralion de la racine. d’une dent canine, presenlant les ca- 

ractöres exterieurs de la maladie des os, connue sous le nom de spinu ventosa, 
 preeedee de quelques considerations generales sur la phys. dentaire, in the 
Archiv. gen, de mdd., vol. i., p. 340.—Geoffroy Saint Hilaire, Systöme den- 
faire des mammiferes et des oisseauw, embrassant sous de nouveaum rapporis 
des principaun faite de Vorganisation dentaires ches l’homme, Paris, 1824. 
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while Black admits this only ofthe external. But we have ascer- 
tained from examining the human fetus, and those of animals, and 
Fox has also determined that these two membranes receive vessels; 
the blood, however, seems to flow more abundantly to the external 
than to the internal. A serous fluid exists between these two layers, 
and the distance between them is much greater the younger the 
foetus is, although the layers themselves are more difficult to demon- 
strate than in foetuses of a certain age, on account of their extreme 
smallness. 

The external layer is more spongy, looser, thicker, and softer, 
than the internal. It is very distinctly continuous with the gum, 
whence it is easy, in the fetus, especially during the early months 
of pregnancy, to extract the alveoli attached to the gum. 

'The internal layer is harder, but thinner than the external. We 
can demonstrate that it forms a sac entirely distinct from the exter- 
naland from the gum. Its relations with the teeth are more intimate 
than those of the external layer, for it isthe proper organ of for- 
mation. "The vessels of the teeth are distributed there much more 
evidently, and when injections succeed, it appears entirely red. 

2nd. The small sacs or follicles appear very early. About the 
tenth week we observe very distinctly in each half of the two jaws, 
four, two anterior which are smaller, and two posterior which are 
larger ; they are arranged very compactly in pairs, but the anterior 
and the posterior are separated by a considerable space. Attheend 
of the third month we find a third sac between the two pairs, and 
thus at this period the whole number of follicles is twenty. We 


generally discover at the end of the fourth month, a sixth, situated 


entirely backward, and which is destined for the most anterior per- 
manent molar teeth. 

3rd. At first these small sacs contain only a reddish fluid, which 
afterwards becomes yellowish white. -After a certain time, at the 
fourth month of pregnancy, a small reddish and soft body rises from 
.the base ofthe internal membrane; this gradually becomes more con- 
sistent, and forms the germ or pulp of the tooth (pulpus dentis). Nu- 
merous vessels and nerves given off from the base of the inner mem- 
brane, are distributed in this small body, which seems to be enve- 
loped by a vascular membrane, which is dificultto be detached from 
its own proper substance. It is at first very low, is single in every 
part, and terminated by a rounded summit;; but it soon assumes the - 
peculiar form of each kind of tooth, and presents its exact image, and 
is, in fact, the nucleus around whichthe tooth is moulded. The latter 
is so developed that the loose portion appears first, and presents all 
the depressions and the eminences which exist upon it, while the 
rest is not yet formed. 

The teeth begin to ossify about the middle of pregnancey. Onthe 
loose face of the germ very delicate, thin, and elastic small points 
first appear; these are primitively soft, but gradually become thicker 
and more consistent. These points are grooved and very slightly 
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elevated.' They are seen first on the most prominent part ofthe germ, 
and represent the tubereles of the future tooth, « One is developed on 
each prominence of the pulp of the tooth; they gradually unite with 
each other ; they begin to develop themselves only when a portion 
df the region ofthe germ corresponding to the crown is formed, and 
embrace that part of the pulp, which they cover so closely that some 
exertion is Necessary to separate them. Their internal face and the 
external face of the germ are, however, perfectly smooth, The dif- 
ficulty in separating them depends only on the exact manner in 
which they are fitted to the latter, since by removing one scale, 
we can extract the whole germ through the space thus formed. 
Hence, it is very probable thai there is no organic attachment 
between the pulp aud the osseous substance, so that these two parts 
of the tooth are united by vessels, by cellular tissue, or by some 
other analogous substance. But it is very curious thatthe germ is 
redder in the parts covered by the osseous substance, and that the 
progress of this redness is in direct ratio with that of-ossification. 

The points soon enlarge, so that they are much thicker in the parts 
first developed, that is, on the triturating surface. They become much 
thinner posteriorly, where they are much softer.. The crown gradu- 
ally enlarges, and its development is finally completed. Its lower ex- 
tremity contracts and becomes the neck of the tooth. The roots are 
prolongations ofthe crown, in forming which the germ follows pre- 
cisely the same course as in giving rise to the latter. T'he number of 
the roots, even when the germ has formed only the crown of the tooth, 
is indicated by that of the distinet branches given off by its vessels. 

The osseous substance forms from without inward, so that the small 
tubercles which first appear are, also the parts which always remain 
exposed, and the triturating surface, like the existing portion of the 
tooth, has already its normal volume, while it is still very thin, and 
its internal cavity is very large. This phenomenon demonstrates, un- 
doubtedly, that the bony portion of the tooth is not formed by the 
inner face of the capsule, but by the external face ofthe germ, since 
ifthis were not true, the opposite arrangement would exist. This 
osseous portion gradually thickness, and the pulpand tKe dental cavity 
diminish in the same ratio, although we cannot suppose that the; germ 
ossifies. 

Shortly after the development of the osseous points, or duringtheir 
formation, the secretion ofthe enamel commences, by the inner face of 
the inner fold which surrounds the erown ofthe tooth, so asto be per- 
fectly moulded upon its prominences and depressions. The fluid ex- 
haled by this meınbrane depositsthe enamel on the osseous substance, 
which is so soft, and adheres so slightly to this latter in the full grown 
feetus, that they may be very easily separated. It can be detached 
also, even in the perfect state, from the influence of certain causes, 
among others, by the action of heat. We discover no specialgland 
for its secretion. It may, however, be easily separated from the pro- 
. longations of the internal layer. Tihese prolongations which arise 
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from the portion ofthe capsule attached to thegerm, are at first very 
thick and moist; they gradually disappear as the enamel forms, so, 
that we.may consider them as the germ of this production, and similar 
to that which arises from the bottom of the capsule to secrete the 
osseous substance of the tooth. 

The different kinds of teeth do.not ossify after the same type in 
respect to time and form. The internal incisors are the first, and the 
posterior molar teeth the last to appear. In regard to the inter- 
mediate teeth, the deciduous teeth differ from the permanent teeth, 
The incisors and the canine teeth arise by one small point, and the 
molar teeth by several, viz. the small by two, and the large by four 
or five. Each point always possesses a thin triangular form on its 
appearance, which is the constant form of the crown of the canine 
tooth.- In the incisor and molar teeth these points extend,-and those 
of the incisor teeth present two small accessory points, which do not 
arise by special nuclei. Among the different points of the canine 
teeth the externaland the anterior are developed the first, and next 
the internal. In the large posterior molar teeth theanterior exter- 
nal is first seen, then the anterior internal, and the two points of 
the first posterior form in the same order. The different points unite 
according to the same law, so that judging from their development, 
the large molar teeth seem to be formed by two smaller teeth. 

The inferior arise or are developed before the superior. The 
points of the anterior deciduous molar tooth are already united to 
the lower jaw in the full grown fetus, while this is not the case in 
the upper jaw. In one case where the first inferior permanent molar 
tooth presented five osseous points, there were only three in the 
superior. : 

$ 2118. When is the formation of the tooth completed ? It is not 
certainly known when it appears, since thetooth cutsthrough the 
gum before it is perfectly developed ; but we have now to inquire if 
the tooth undergoes any other internal changes after the root 
is perfectly forıned. 

Those who maintain this fact adduce the following arguments :— 

lst. The change in the tooth in animals fed with madder. 

2nd. The projection of one tooth above the rest, when tbe cor 
sponding tooth in the opposite jaw is extracted. F 

3rd. The union of fractured teeth. Rn 

The following arguments have been adduced in favour ofthe con- 
tinual reproduction of the enamel :— 

4th. The pathological changes in this substance, particularly the 
black spots, which do not reappear after being removed untilanew 
disease supervenes*. 

5th. The duration of the enamel, which cannot be explained 
when we consider the continual frietion of the teeth, except by 
admitting it is constantly formingf. r 






























* Hirsch, loc. ceit,, p, 17. 
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The following are objections to these different arguments:— 

ist. The colouring of the bones generally by madder does not 
prove that their substance is constantly reproduced*. 

2nd. Probably we,have less right to admit an increase in the size 
of the tooth than its expulsion from the alveolar process. Beside the 
phenomenon to which it alludes does not occur in man or in most 
mammalia, although observed in some of them, particularly the 
gnawerst, the teeth of which project after being extracted or cut off. 

3rd. The union of fractures of the teeth does not prove that their 
substance is continually reproduced, but only that in some cases the 
germ of the tooth can restore a fractured part by a process ana- 
logous to that, when atthe commencement it secretes the osseous 
substance in every part. 

4th. It is nowhere proved that the enamel is formed again in the 
pathological cases adduced. 

th. The duration of the enamel depends on its solidity. 

Thus the arguments in support of the continual formation of the 
teeth in general, and particularly of the enamel, are by no means 
eonelusive. On the contrary the second fact contradiets it. Beside 
ae mode in which the enamel is developed does not admit this 
theory. 

$ 2119. Beside the whole duration of pregnancy, a long time ad- 
vances, usually six months after birth, before the teeth appear, 
at least externally. 

During this period we find in the place afterward occupied by 
them, a very hard and in fact a cartilaginous mass, which projects 
and presents numerous grooves some lines deep and entirely dif- 
ferent from the gum; this arises above the surface of the alveolar 
edges and fulfils the function of the teeth, that is, it serves princi- 
pally to retain the nipple, 

This substance may be called the dental cartilage (cartilago den- 
talis). It is worthy of notice as analogous to the hurny beak of birds 
and reptiles. It disappears as the teeth are developed and per- 
forate the gum. 

We discover in this substance, particularly in the region of the 
molar teethand on its inner and concave side, several follicles of dif- 
ferentsizes, containing a shining and yellowish substance; these are at 
most but half a line in diameter, and apparently have no external ori- 
fice. Serres first mentions these folliclesf. He thinks that they soften 
the gum of the child before the teeth appear, and afterwards secrete 

the tartarofthe teeth. We, however, havenever observed themuntil 
the period when the teeth appear, so thathitherto we have considered 
* B, Gibson, On the effect of madder-root on the bones of animals; ın the 
em. of the literary society of Manchester, 2nd series, Vol. i., p. 146-164. 
‚r Lavagna, Osservaz. sulla carie dei denti, Genoa, 1312.—Oudet, Eape- 
\riences sur Vaccroissement conlinu et la reproduction des dents chez les lapins, 
\ considertes sous le rapport de leur application a V’etude de organisation des 


‘ denis humaines; in the Journ. de phys, exper., vol. iv., p. 70, 
"+ oe. cit., p, 28-33, pl, 4, L. 6. au ar 
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them simply as new formatious, caused by the irritation of the teeth 
which are soon to appear; they probably do not differ in their nature 
from abscesses. 

$ 2120. The triturating surface ofthe permanent teeth, like that of 
the deciduous teeth, changes more or less during life. "The enamel is 
gradually ased by friction so that the osseous substance is exposed, 
and the triturating substance, formed at first entirely of enamel, pre- | 
sents only a layer of osseous substance when the cutting edges and | 
the pointed summits of the crowns are blunted. When the tooth is } 
still more worn, so that the osseous substance is destroyed to the } 
dental cavity and the latter is open, there is generally formed in the } 
same proportion at the summit of this cavity a brownish substance } 
resembling bone, but a little softer, which closes the opening and 
protects the parts within the cavity.* These phenomena can also 
be adduced against the opinion of those who assert the continual 
reproduction of the enamel. 

Nutrition, however, gradually declines in the teeth, and their nutri- 
tious foramina are finally obliterated. Being retained in the alveolar 
processes by no organic attachment, they become loose and fall out. 
The alveolar processes collapse and the alveolar edge entirely disap- 
pears after the gum has closed the alveolar openings. 


b. Special remarks. 


$ 2121. The different kinds of teeth do not pass through the dif- 
ferent periods generally mentioned in the same time, but very irregu- 
larly and more or less in succession. We may mention generally: 

lst. That they pass through the different periods after the same 
law, so that the germ of the tooth ii which the follicle first appears is 
also the first to be developed and ossified. Ar 

2nd. T'hatthe synonymous teeth in the same jaw correspond very 
‚exactly in this respect. 

3rd. That the lower teeth are developed before the upper, and the 
anterior before the posterior. I 

4th. That the gradual development of the human teeth corresponds 
to permamenat forıns in the mammalia. 1% 


Bi 





1. Deciduous teeth. . 


$ 2122. The deeiduous teeth, in accordance with the first law, 
appear sooner than the permanent teeth. The period’ at which their 
follicles are developed, and the order in which these latter are seen, 


* Hunter, loc. cit., p. 108,—Prochaska, Obs. de decremento centium; in the 
Annot. acad., fasc. I, ’ E 
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have already been mentioned above. The two internal follicles are 
those of the incisor teeth, and the external those of the molar teeth; 
the fifth iutermediate is that of the canine tooth. 

Ossification begins at the fifth month in the inner incisor teeth, a 
little sooner in the lower than in the upper.. Next comes the external 
ineisor tooth, then the anterior molar tooth. About the end of the fifth 
month we find osseous substance in these three teeth, while only the 
germ exists in the other two. We haveas yet been unable to deter- 
mine whether the canine or the posterior molar tooth is ossified first, 
because, except in one iustance, we have always found these teeth 
with or without traces of the osseous germ at the same time. Pro- 
bably, however, ossification commences first in the former, not only 
because we have once found in it an osseous germ, while there was 
Tone in the posterior molar tooth, but because its osseous nucleus has 
always seemed to us more extensive than that of the latter, and finally 
because it is cut first. But these three reasons, particularly the last 
two, do not establish our opinion with certainty. R 

At the seventh month of pregnancy all the deciduous teeth contain 
osseous nuclei.* 

The number and arrangement of the pieces of bone which form the 
teeth are not always exactly the same. . 

Hunterf and Rudolphif think that the incisors are composed of 
three pieces, a central and two lateral pieces, which are smaller. The 
canine teeth arise by a single osseous germ according to Hunter; but 
Rudolphi thinks by two lateral halves. Both admit that the anterior 
molar tooth is formed ofan anterior portion and of one or two posterior 
Pieces, and that the posterior is formed by an anterior germ and several 
posterior nuclei. ee however, is very brief on this subject, 
although he seems to speak from observation. Rudolphi’s assertions 
are grounded, not on researches in regard to the development of the 
teeth in the fcetus, but upon chemical experiments, having for their 
object the action of the acids on perfect teeth, which action reduces 
them to the number of pieces mentioned by this physiologist. Nume- 
rous obseryations on the foetus have convinced us that the canine and 
the incisor teeth are developed by a single germ, which arises at the 
eentre anıl gradually extends to the sides. We cannot then consider 
as natural, conclusions drawn from the action of acids on perfect teeth ; 
and farther, because other writers, as Albinus$ and Blake|| formally 

‚ assert tbat the incisor and canine teeth are developed by one nucleus 
of ossification. But the molar teeth in fact arise by several osseous 


* Blake (Essai, p. 23) states only that he has found osseous substanceinallthe 
feeth in a feetus of eight months. 

+ Loc. cit., p. 88, 

+ Ueber die Zähne; in his Anatomisch hysiolosische Untersuchungen, p, 126, 


$ De dentium ortu et incremento ; in tlıe Annot. acad., book ii., ch, ii., p. 16. 
Zoe. cit.,p, 6, 
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nuclei, each of which corresponds perfectly to the first rudiment of a 
single incisor or canine tooth. 

First the anterior piece, which is the largest, appears; this corre- 
sponds peculiarly to the incisors, and is narrower according to its 
height than it is afterwards. Next is seen the posterior piece, which 
is much smaller ; it gradually extends and unites to the other directly 
or on one of the two sides by a third which is developed at a later 
period. The second molar tooth arises by several pieces, at least 
three and generally four in number, an anterior, two lateral, and a 
posterior. T'he anterior piece is always larger than the others. 

All the pieces except the small one, which belongs to the posterior 
molar tooth, are usually fused at birth. : 

About this period the development of the first and second ineisor 
tooth is nearly equally advanced in regard tothe whole crown. Next 
comes the anterior molar. tooth, the crown of which has not yet how- 
ever acquired: all its height. The third is the canine tooth. The 
most imperfect is the posterior molar tooth, the very thin crown of 
which presents in one or more points considerable spaces in its central 

. portion, and a piece which is entirely distinet from the others. The 
posterior molar teeth of the lower jaw not unfrequently form a single 

piece in the full grown fotus. Beside the spaces and the separation 
mentioned disappear in the two jaws in the first few months after 
birth. 

The cutting ofthe deciduous teeth usually commences at the begin- 
ning of the seventh month after birth. The lower internal incisors 
are generally first seen ; some weeks after, the upperinternal incisors 
are cut; one or two months afterward, the upper and lower external 
incisors; at the end of the first year, the lower anterior molar teeth; 
some time afterward, the upper anterior molar teeth ; at the age of 
eighteen months the inferior, and soon after the superior canine teeth; - 
toward the end of the second year, tbe posterior molar teeth; so that 
at the’age of three years all the deciduous teeth are seen. 

The deciduous teeth receive a distinct artery, which comes from 
the dental artery, and which passes through a canal in the jaw, into 
which it enters through a special foramen. * 


2. Permanent teeth. 


8 2123. The permanent teeth are developed and appear nearly in 
the same order as the deciduous teeth. They however pass through 
their periods much more slowly. 

We observe first just before the end of the first month of pregnancy 
the follicle of the anterior molar tooth. Those of the incisors do not” 


* Serres, loc. cil., p- 16. 
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form till the commencement of the eighth month; next that of the 


‘ canine, and next that of the middle great molar tooth. That of the 


anterior small molar tooth forms some months after birth, rarely be- 
fore the seventh or eighth. Next appears that of the posterior small 
molar tooth,and usually at four years of age that of the third great 
molar tooth, which is situated the most posteriorly. "The osseous 
germs are visible nearly at the same time as the follicles. 

Ossifieation commences in the anterior great molar tooth. Usually 
the external anterior point of this tooth presents at the end of the 
last month of pregnancy, a small osseous piece, to which four or five 
others are gradually attached separately; these do not unite till the 
end of the first year. We however have sometimes found in a very 
large full grown fetus five points, in fact entirely distinct from each 
other, the posterior of which was still very small. 

Allthe permanent teeth haye not the same situation in respect to 
the deeiduous teeth. The three posterior molar teeth are situated on 
the same range as these latter, but farther outward, while those which 
should be properly called the replacing teeth are included between 
them and the posterior wall of the alveolar processes, the incisors, the 
canine, and the molar teeth, behind those to which they correspond. 
The follicles of the permanent teeth are at first contained in the same 
alveolar processes as the old teeth. The manner in which they are 
developed is very curious. They leave the upper and posterior part 
of the dental follicles already existing, so that they may be considered 
to a certain extent as arising from these latter by gemmation. They 
first rest directly on them, and even afterwards when they are elon- 
gated they communicate with them by long and thin cords. ri 

Our observations, however, haye established that this communica- 
tion is only between the external layers of the dental follicles, that the 
internal layers are much, more essential, and entirely distinct from 
each other, so that the new internal dental sac is developed in the old, 
between it and the external layer, although their cavities are uncon- 
nected. If they communicate, it must have been at a very remote 
period, since we have never been able to discover it even on examin- 
ing the follicles of the permanent teeth when they first appear. 

The new sacs are gradually separated from the old by the formation 
of new alveolar cavities. These cavities seem at first slight depres- 
sions in the posterior wall of the old; these depressions, like the 


- follieles, are much shorter than tkese latter, and extend much farther 


beyond the alveolar edge than those which existed previously. A 
septum gradually arises from the base of the alveolar processes, and 
goes towards its orifice. The two alveolar processes, however, con- 
tinue to communicate by a considerable opening, through which 
passes the cord which unites the two sacs. T'he elongation and the 
thinness of this cord depend on the increase in the height of the jaws. 
The openings between the incisors and the canine teeth are visible 

‚ on the posterior face of the jaws. That of the internal incisor tooth 


‚ corresponds to the cavity of the deciduous internal incisor tooth. That 
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ofthe external is situated between the cavity of the deciduous external 
inceisor tooth and that of the deciduous canine tooth. That of the 
canine tooth is situated behind the cavity of the deciduous canine 
tooth. The communications of the anterior molar teeth with the 
cavities of the deciduous molar teeth are not visible externally, ac- 
cording to several anatomists,* but exist atthe bottom of those latter; 
we, however, have observed that they are situated like the first, on the 
inside, and behind the alveolar opening of the deciduous tooth, and 
that they are generally narrower than the others.$+ The fullicles of 
the second and third permanent molar teeth emerge in the same 
manner, the first on the outside ofthe deciduous molar tooth, the other 
afterward, on the outside of the second. The foramina of communi- 
cation between their cavities are situated at the upper part of the 
septum which separates them. Asthe jawand the deciduous teeth 
gradually arise by the development and completion of their roots, as 
the permanent teeth which replace the latter do not increase propor- 
tionally in this direction, and as they are much broader than the 
deciduous teeth, it follows that they are situated lower, and also a 
little on the outside ofthem. T'he permanent internal incisor teeth 
are situated behind the internal and a part of the external deciduous 
teeth; the permanent external teeth behind these latter and the 
deciduous canine teeth; finally, the anterior molar teeth behind the 
deciduous molar teeth and between their roots. The erowns of the 
latter nearly touch the roots of the permanent internal incisor teeth, 
and the canine teeth are on the outside ofthe row, more remote from 
the alveolar edge, and are carried farther forward than the others. 

& 2124. Atthe age of six or seven years thesecond dentition com- 
mences ; the deeiduous teeth falloutand the permanent teeth appear. 
At this time the artery of the deciduous teeth and its canal disappear 
more or less perfectly,f so that the dental capsules receive no more 
nutritious fluid. Usually, and in fact.almost always, the permanent 
anterior molar teeth begin to appear before the time of the second 
dentition, which has deceived some writers, and led them to admit 
twenty-four deciduous teeth. Among the teeth which alone deserve 
to be called permanent teeth, the inferiorinternal incisorteeth usually 
appear first. Next come the superior internal, then the external; after- 
ward, and usually at the age of from thirteen to fourteen years, and 
almost always at the same time, the canine and the middle great 
molar teeth appear; finally, at a variable period, between sixteen 
and twenty years, and sometimes later, the last great molar teeth 
appear, which are hence called the wisdom teeth (dentes sapienti@)., 
Thus, although the permanent canine teeth appear much soonerthan 
the small molar teeth, they however normally are cut afterward, 
between the appearance of these latter and the posterior molar teeth, 


'* Albinus, loc. ci£., p.13-15.—Blake, loc. cit., p. 40.—Serres, loc. cit.,p. 38. 
+ Meckel, loc. cit. 3 
+ Serres, loc. cit., p. 19. R 
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exactly as the deciduous canine teeth appear in the jaws, between 
< the two deciduous molar teeth. 

The order then in which the teeth are cut, is neariy the same for 
the deciduous and the permanent teeth. 

Both resemble formations which are permanent in animals. 

The appearance of theincisors before the others deserves notice, as 
it resembles the development of the intermaxillary bone, and the cor- 
responding middle portion of the lower jaw which exist particularly 
in fishes, and more or less in all animals. 'I'he earlier development 

‘of the lower represents remarkably the formation of the ruminantia, 
(and the regular existence of the ineisors and the molar teeth without 
| the canine teeth in the rodentia. 

The deciduous teeth change in certain respects before falling out. 
‘ Their roots disappear; they become both shorter and thinner, so that 
| their inner part diminishes as they terminate more or less in a point. 

The more or less narrow canal in which the cavity of the perma- 
ı nent tooth is first situated, gradually enlarges, as well as its orifice, 
as the tooth advances; finally, the septum which separates the alveolar 
| process of the permanent tooth from that of the deciduous tooth, is 
‘destroyed, and the two teeth are then situated in the same cavity as 
!they were originally, with this difference, however, that the permanent 
ttooth, from its greater size, always penetrates partly into the alveolar 
Iprocess of the adjacent deciduous tooth. 

The destruction.of the root of the deciduous tooth doubtless depends 
son the mechanical action of the permanent tooth upon it, in accord- 
sance with the law, that long continued pressure on a part, causes it 
tto disappear by obstructing nutrition, or by accelerating the destruc- 

ive process. T'his is proved not only by the disappearance of the 
ddeciduous tooth, but also by the well known fact that those temporary 
eeth which are not replaced by the permanent teeth, continue very 
g even in the adult, and sometimes even during existence.* Al- 
ough the tooth which continues longer than usual often finally falls 
ut,f we must not conclude that the permanent teeth have no eflect in 
e normal state independent oftheir influence, but onlythat the deei- 
uous teeth from their primitive destination, exist so short a time 
hat this action is not absolutely necessary to determine their decay. 
inally,the continuance of the deciduous teeth even after their vessels 
nd nerves have completely disappeared, is favoured by the adhesions 
etween their root and the inner face of the alveolar process.f 
The Ben tooth causes the decay of the deciduous tooth prin- 
ipally by pressing upon the vessels and nerves of this latter, and like- 
ise its adhesions with the alveolar process, and destroying them. 
he destruction ofthe root is not indispensable, nor even constant, as 
e deciduous teeth are sometimes shed, preserving their roots entire.$ 

















*% Hunter, Zoe. cit., p. 99.—Hudson, in Blake, p. 67.—Fox, loc. cit.,p «40. 
+ Fox, loc. cit. Au & u Nas au 
ı + Serres, loc. cit., p. 97, 
' 5 Idem, loc, cit,, p. 102. 
voL, 11 66 u 
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This is the proximate cause of the loss of the tooth, and not, as has 
been asserted, the space formed by the disappearance of the septum 
between the alveolar processes, the only effect of which space would 
be to fix the tooth less firmly.* In fact, there is no space, since the 
permanent tooth, in proportion as it destroysthe septum, preventsthe 
space from forming, as it enters the alveolar process of the deciduous 
tooth. 
$ 2125. From our preceding remarks it follows, that the teeth re- 
semble the bones generally in their chemical composition and 
hardness. 
They, however, differ from them in these two respects :— 
lst. They are harder. 
2nd. Their tissue is much more solid. 
3rd. They are composed of two substances. 
4th. They contain a much greater proportion of earthy salts. 
They differ also from the bones. 
5th. They are unattached in most of their extent. 
6th. -In their mode of connections with the rest ofthe body, andin 
their relations with the germ of the tooth. 
7th. In their mode of development. 
Sth. Because they do not participate in the diseases of the osseous 
system. 
9th. They receive no vessels. 
10th. They resist much more the action of chemical agents and 
spontaneous decomposition after death. 
In all these respects, on the contrary, they are very similar to the 
epidermoid parts, which analogy is confirmed by comparative ana- 
tomy.T 





























* Serres, loc. cil., p. 104, \ 5 

+ Mayer and Kathoven are the first who arranged the teeth as belonging to 
the horny system, which has been followed by Heusinger, but opposed by Ru- 
dolpbi, but very wrongly. Bonn (De contin. membran.; 1763, $ 16), Walther 
(Physiologie, vol. i. p, 176), and Lavagna (Zoc. ci£., p. 164), had already mentioned 
the analosy between,the teeth and the hairs. This point of doctrine had been 
carefully developed by Lavagna, and afterwards by Heusinger. The reasons 
alleged by the latterare, Ist, The teetlı in the different mammalia present im- 
SEN e transitions, froın those which are most similar to the bones, to the 

ifferent make of the horny system, particularly the nails, the horns, and the 
hairs. 2nd, The teeth of several of the mammalia have a lamellar texture like 
the nails and the horns, and this texture, although very evident in all, some- 
times seems effaced from the greater accumulation of the earthy salts. srd. 
The development of tlıe teeth is very ,similar to that of the nails and horns. 
4th. Certain teeth are shed and reproduced, as are also the nails and the born 
öth The teeth are not nourished, they are formed entirely of one piece, and 
the substance which forms them is not renewed. These views are in part those 
of Coiter, Herissant, Cuvier, and Serres. G.F. St. Hilaire has adopted them en- 
tirely, Thetooth, he says, is produced by transudation ; it is an inorganic F 
anatomically speaking, a mass composed of several layers, in which there I 
nothingto be compared with osseous tissue. But this naturalist has extended 
these ideas very much by demonstrating that we must refer the beak of birds to 
the formation of the teeth, a curious fact, and one of the highest ne 
which fully justifies the analogy established between this formation and the epi- 
dermoid tissue. He advances also another idea, which we shall mention here 
briefly, although connected with important physiological considerations, it is 
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B. ABNORMAL STATE, 


$ 2126. The teeth not unfrequently vary from the,normal state‘; 
and most generally present anomalies in their texture. ‘The most 
frequent alterations of texture are those which relate to the period of 
development, and the order in which it occurs; next, those which re- 
late to the number of the teeth. Next come the anomalies in situation 


and direction, and finally those in form, size, and continuity of 
tissue, 


a. Deviations of formation. 


$ 2127. 1st. Anomalies in the development. These are the slightest. 
Not unfrequently all the teeth, or some of them only, appear un- 
usually late. This is seen particularly in the last molar teeth, 
in regard to which we should remark, that their unusually late 
appearance is on)y an extension of time between their appearance 
and that of the other teeth, as between the appearance of these lat- 
ter compared together. It is less common for allor some of the 
teeth to appear soonerthan usual; sometimes, however, children are 
born with several teeth. It is curious, although the fact agrees very 
well with the laws and the other phenomena of vegetative life, that 
this early development seems evidently to be favoured by the longer 


eontinuance of the fetus in the uterus, since in a proportionally 


great number of children who had continued in the fetal state some 
weeks beyond the common period, teeth existed at birth. 

We must mention among tbe anomalies in the development, the 
continuance of the deciduous teeth beyond the usual period, whieh 
does not necessarily oppose the appearence of the permanent teeth, 
but causes so much irregularity in their arrangement and situation, 


that we are led at first view to believe the number ofthe teeth to be 


increased. But the deciduous teeth frequently remain, although the 
permanent teeth do not appear, and this anomaly must even be 
attributed to the absence of the latter. 

Beside these differences in the development which relate to the 
quantity, there are others dependent on the quality. Thus, sometimes 
all the lower incisor teeth appear before one of the upper is seen. It 
is much more rare that the superior incisors appear before the inferior, 
the external before theinternal, the anteriormolar teeth before the ex- 
ternal incisors, and tke posterior before the canine teeth.* The rarest 


foreign to this work, viz. that if the teeth afterwards serve for mastication, it 
is fortunate for those animals who possess and profit by them, but that when the 
formations of the teeth begin to appear in the feetus, they are real organs ofthe 
fetus ; in this sense they arise, like all the organs ofsense to form a termination 
to the circulatory system ofthe advanced parts of the head, to limit a certain 
number of vascular trunks. 

#* Blake, p. 25.—Fox, loc. cit., p.7.—Serres, p.85. 
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case is where the canine teeth appear before the anterior molar teeth, 
although several authors mention this as the normal order, or at least 
state it to be as frequent as that mentioned above.* 

2d. Anomalies in thenumber. 'These teeth whichmost frequently 
appear later than the common period, the posterior molar teeth, are 
also those which are most commonly deficient. Instances, however, 
are known of the deficieney of every tooth.f In one subject there 
were only four permanent teeth in eachjaw. In another there was 
only one incisor in the upper jaw. Sometimes the teeth have been 
entirely deficient.f 

It is more rare to find an excess than a deficieney of teeth. This 
anomaly, leaving out of view that which is only apparent, and which 
we have just mentioned, appears principally under two different 
forms. Sometimes the supernumerary teeth exist simultaneously 
with the others, sometimes, however, they appear after them. 

In the first case they make part of the same range with the others; 
sometimes are found out of this range, so that when several exist 
they form a second series. They are generally situated behind the 
normal teeth, that is, the same relation exists between them and 
these latter as between the deciduous and the permanent teeth. This 
anomaly varies in the same manner as that which depends on the 
abnormal situation of the teeth in general, 

The first degree of the redundancy of the teeth is the developmert 
ofone or more rounded eminences on the sides ofthe crown; hence 
are formed what are termed the dentes proliferi.|) This anomaly 
seems to belong almost exclusively to the molar teeth, and it is cu- 
rious as it is a greater development of one of their peculiar charac- 
ters, the existence of several points on their crown. 

The anomaly is still greater when other smaller separate teeth 
exist on a normal tooth, and which are seemingly formed by special 
germs. In the only case of this anomaly known to us, and which 
existed on a canine tooth, there were three accessory teeth;; these 
small teeth were much smaller than the normal canine teeth,but were 
all formed after the same type; they rested on the base of the crown 
and had the same direction.|| 

The supernumerary teeth are observed most frequently in the upper 
Jaw and forward, near the canine teeth and the incisors. This 
peculiarity is very remarkable, since in several animals the anterior 
teeth are more numerous in the upper than in the lower jaw. They 


* Miel, Bull. de la soc. med. d’&mul., 1817, p. 94, 

+ Fox mentions several instances of this. 

+ Fox, loc. cit-—Sabatier, Anat., vol. i. p.78. 5 2 

$ Bartholin, Mist. anat. rar,, ch. i., p. 49.—Serres, loc. cit., p. 160.—Linden, 
Medic. phys., cap. xiii., art. 3.—Oudet, Bull. de la fac.de med., 1821, no. i., p- 369 
—G.SaintHilaire has described and figured one of these teeth (Sys/, dentaire des 
mammif. et des oiseaus, p. 77, pl. i., fig. 18). x 

| Lemaire, Deuw observations d’anatomie pathologique sur les dents; in the 
Journ. de med., vol, xXxVi., Ps 252. d 
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usually differ from all the normal teeth in form and size, being 
smaller and conical, sometimes bicuspid. When they occur at the 
posterior part of the mouth they do not resemble the wisdom teeth. 
Their number varies. Generally they are few, but sometimes they 
are many ; in one case even the whole number of teeth was seventy- 
two, viz. eight incisors, four canine and twenty-four molar teeth in 
each jaw.* Possibly, however, this statement is not perfectly correct, 
and should be considered only as an instance of the coexistence of 
the-deciduous and permanent teeth. Sometimes also when the 
number of teeth is unusually large this anomalyis caused by the 
division of one or more into several. 

The second mode in which the number of teeth is increased has 
been termed the third dentition. There is even sometimes a fourth 
dentition, although the instances mentioned of this are hardly cre- 
dible. The principal circumstances of this remarkable phenomenon 
are as follow :— 

a. The third dentition is attended with the same symptoms 
as those of the first and second. The new teeth are smaller than 
those they replace ; they are less permanent and soon decay. 

b. The period of their formation is not determined. If we may 
Judge of them from some facts, they are formed before they appear; 
probably, however, individuals differ in this respect. 

: c. The third dentition usually occurs at a very advanced period of 
ife. s 

d. The time between the third and second dentition varies. Gene- 
rally, however, the third teeth appear shortly after the second 
decay. 

e: ar this respect there are differences, some of which depend on 
the quantity, others on the quality. Usually, however, one or more 
teeth are replaced more frequently than all. The posterior molar 
teeth seem to be those which are renewed most frequently, and even 
if this be not true it is a fact that when they are replaced by others 
the same phenomena are presented asat the second dentition, 

3rd. Anomalies in situation and direction. They differ conside- 
rably :— ö 

eu Situation. In this respect the teeth are rarely abnormal, and if 
they are situated in the range they change their place, so that this 
anomaly belongs to the history of the lateral inversion. Thus the _ 
canine tooth sometimes exists between the two incisors. In other 
cases the canine tooth is replaced bythe first anterior molartooth, and 
exists between it and the second. Sometimes also the teeth are 
developed in parts of the jaws where they are not generally found. 
These abnormal teethare seen most frequently in the palatine process 


* Arnold, Obs. phys. med., p. 69. 23 i 
+ Miel, Observation sur un cas tres rare de transposition des dents; in the 
Journ, de medd,,vol.xl., 1817, p. 88. 2 
G6 
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of the upper maxillary bone, directly or at some distance behind the 
normal teeth. They are in the lower jaw principally situated in ts 
angle. The narrowness of the jaw causes them to project above the 
others, and their direction is also less perpendicular. 

b. Direction. Not unfrequently the teeth are oblique, which 
depends particularly on the narrowness of the jaw; but here their 
faces look to the sides, and their edges are turned backward and for- 
ward. They are rarely on the contrary reversed, that is, the sum- 
mits of their roots look to the alveolar edge and the erowns to the 
opposite region of the jaw. 

4th. Anomalies in the form. The form of the teeth is abnormal in 
a great many different modes. 

a. In regard to the whole tooth, this abnormal formation is indi- 
cated by the adhesion of two adjacent teeth; this sometimes extends 
their whole distance, and is sometimes confined to a portion of their 
extent, generally to the roots.* 

b. Crown. The form of the triturating surface of the crown some- 
times varies very much from the common form. 

The first great molar tooth seems particularly to have a peculiar 
tendency to the imperfect development of this surface; for we have 
sometimes found it on each side in both jaws with a great number of 
small eminences, a curious analogy with the molar teeth of the hog. 

The rest of the crown, instead of being smooth as usual, some- 
times presents rounded, transverse, and longitudinal elevations and 
depressions, which depend on a deficiency in the secretion of the 
enamel.rf 

The crown more rarely presents so irregular a form that it appeazs 
to be compressed from above downward and reversed.f 

c. Roots. The roots are abnormal more frequently than the crowns. 
Their principal anomalies are an excess in number and a variation 
in direction. 

Sometimes, although very rarely, the superior molar teeth have 
five roots,|$ and the inferior four.]| More frequently these latter 
havethree. In some subjects we find two in the canine teeth and 
more rarely in the incisors.f; 

In the abnormal direction of the roots ofthe teeth they are curved 
very much in the form of a hook**, or they are oblique. These two 
anomalies,are most frequent, particularly in the great molar teeth, 
which they render more solid. 


* Fax, loc. cit., tab. ee 8-11. 
+ Idem, loc, cit., tab. viii ie 

+ Idem, loc. eil., tab. viii., fig. 11, 12: 
$ Idem, loc. cit., fig. 13. 

|| Idem, Zoe. eit., ig. 11. 

«d Tesmer, Obs. osteol., vol. i, fig, 1-4. 
** Lemaire, loc. cil,, p. 254. 
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öth. Anomalies in size. The upper internal incisors are principally 
abnormal in this respect from a primitive deviation of formation, being 
much larger than usual. But thesize and massofthe teeth may also 
be increased or diminished from too great or too slight activity in the 
formative power. 

The roots particularly increase in size, being affected with hyperos- 
tosis*. Sometimes, although more rarely, the crown is unusually 
large. We must also mention here the formation ofa bony substance 
in the cavity of the tooth, which sometimes adheres to the parietes 
and sometimes is developed in the centre of the soft pulp which fills 
this cavityf. 

Atrophia is the opposite of hyperostosis; when it takes place in 
the crown it sometimes does not extend beyond the enamel, or at least 
it begins with the layer of enamel, although it extends gradually to 
the osseous substance. This latter is unaltered in itstexture, and the 
cavity of the tooth is not exposed. The anteriorteeth are more sub- 
Ject to this disease, which attacks only their anterior face and is seen 
particularly in scrofulous subjects. 

6th. Solutions of continuity. The fractures of the teeth rarely 
supervene unless preceded by an alteration of texture, which renders 
these parts brittle. In this case, whether the scale be detached or 
there is simply a fissure, the solution of continuity does not close, 
while it is perfectly healed even when there is a loss of substance, 
when the tooth is perfectly healthy. The latter applies equally to 
transverse and longitudinal fractures. 

The fractures of the’roots, however, alone are consolidated. Those 
of the crowns do not heal, which undoubtedly depends on the fact 
that union takes place by an exudation of osseous substance on the 
outer face of the germ ofthe tooth, in accordance with the law ofthe 
normal formation of the tooth. It appears then from this, that the 
external membrane, termed the periosteum of the tooth, takes 
no more part in the cicatrization than in the primitive formation of 
the tooth.} 


d. Alterations of texture, 


$ 2128. The alterations in the texture of the teeth are:— 

Ist. Caries. Itisthe most common. Itusually proceeds from with- 
out inward, more rarely from within outward, begins by the destruc- 
tion of the enamel, and seldom extends beyond the crown. It 
attacks the molar teeth most frequently. It is rarely or never 
observed at an advanced age. 


* Fox, loc. cit., tab. i. : 

+ Duyal, Cons. med. sur les dents; in the Journ. de med., vol. xxxvi.; ‚Bull. 
de la fac. de med.,p, 101. 

+ Duyal, Sur la consotidation des fraclures des dents; inthe Journ, de med. ) 
vol, xiii,, pP, 275, 
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Sometimes the germ inflames, suppurates, and dies, independent 
of the solid substance of the tooth.* Its inflammation seems to 
precede the caries of the tooth,f 

2nd. The teeth rarely participate in the general softening of the 
bones. 

3rd. The formation in the alveolar processes of cysts filled with 
a liquid, sometimes serous and sometimes thicker than serum. T'hese 
cysts partially destroy the root of the tooth. 

The gum frequently softens, and then bleeds at the least touch. 

The abnormal swelling of this tissue with softening constitutes 
epulis, which term embraces, however, very different alterations of 
texture. 


II. CERVICAL AND THORACIC PORTIONS OF THE ALIMENTARY 
CANAL, 


$2129. The cervical and thoracie portion of the alimentary 
canalf are much more simple than the cephalic. They include the 
pharynx and the esophagus. The first begins at the posterior ex- 
tremity of the cavities of the mouth and nose, and is uninterruptedly 
continuous with the esophagus, which is connected with the stomach. 


A. PERFECT STATE, 


I. PHARYNR, 





$2130. The pharynx$ extends in a straight line from the base 
of the skull and the fauces to the lower extremity of the larynx, orto 
the fifth cervical vertebra. Its mean measure is four inches long 
and one in diameter at its broadest part when moderately distended. 
Below this point it contracts, then dilates again, becomes narrower, 

‚and is finally continuous with the esophagus. 

Its posterior straight face is situated directly before the five supe- 
rior cervical vertebr& and the anterior muscles ofthe neck, behind 
the cavity ofthe mouth and the larynx, between the great vascular 
and nervous trunks of the neck. 

Its upper extremity or arch (/ornie) is united by some cellular 
tissue to the lower face of the body of the basilar bone and the 
petrous portion of the temporal bone. Some muscles to be described 


R 


$ 











* Duval, loc. cit., vol.xxxvi., p. 99, 100. 
+ Serres, loc. cit., p-5l. u 
+ Fabricius of Aquapendente, De gulä et ventriculo, Padua, 1618.—J. Fantoni, 
De Rus et ventrieulo, Turin, 1742. i 
$ Santorini, Depharynge; in the Obs. anat,, cap, vii. 
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hereafter attach it'to different parts of the head. Upward and back- 
ward are the posterior nostrils, forward the orifice of the cavity of 
the mouth, backward and on the sides those of the Eustachian tubes. 
These different openings exist at its upper part, which is divided by 
the soft palate to a certain extent into an anterior and a posterior 
passage. h 

$ 2131. It is surrounded externally by a thin layer of cellular tis- 
sue, which attaches it loosely to the adjacent parts. Below this layer 
is another, which is easily separated from it; this is also cellular and 
is filled with fat, and intimately unites it with the subjacent muscu- 
lar layer. The neryous and vascular trunks which enter into the 
proper membranes of the pharynx are distributed in them. 

$ 2132. The muscular tunic or pharynx is formed principally by 
the three constrictor muscles (M. constrictores pharyngis),* a superior, 
a middle, and an inferior. These muscles have several common 
characters, which are: 

lst. They surround the pharynx backward and on the sides; their 
lateral extremities are attached to the adjacent hard parts before the 
pharynx, especially to several bones ofthe face and skull, to the 
hyoid bone and to the larynx. 

2nd. Theyare composed of fibres which proceed from below up- 
ward and from without inward, and which extend by radiation from 
‚each side to the median line. 

3rd. They partially cover’each other from below upward. 

4th. They are voluntary muscles. 


A. CONSTRICTOR PHARYNGIS INFERIOR, 


$ 2133. The constrictor pharyngis inferior or the crico-thyreo- 
pharyngeus muscle arises by from two to four triangular digitations, 
from the cricoid and the thyroid cartilages. kr 

The lowest and smallest is attached below the crico-thyroideus 
muscle to the lower part ofthe side, and to the lower partofthe pos- 
terior horn of the cricoid cartilage. 2 : 

The upper, the larger, is sometimes single and sometimes triple; 
it arises from all the posterior part of the side ofthe thyroid carti- 
lage, excepting the lower region occupied by the crico-thyroideus 
muscle, which is situated between it and the lower digitation. 

The fibres of this muscle proceed from all these points, divided 
into several fasciculi in a greater or less extent, and go toward the 
median line, so that the inferior are almost transverse, while the 
others ascend more the higher they become, and unite at angles more 
and more acute with those of the opposite side on the median line. 


Santorini, Septemdecim tabule, tab. vi. 
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"The upper head of this muscle is only about an inch below the 
upper extremity of the pharynx. 


B. CONSTRICTOR PHARYNGIS MEDIUS, 


| 


$ 2134. The constrictor pharyngis medius muscle (M. constrictor 
medius pharyngis, s. glosso-hyo-pharynygeus, s. kerato-chondro-pharyn- 
geus, s. cephalo-pharyngeus) is much smaller and weaker than the 
preceding. ltarises from the hyoid bone and the tongue, generally 
by two heads. The inferior or posterior, the smaller, termed the hyo- 
pharyngeus muscle, comes from the posterior part of the upper edge 
of the great horn of the hyoid bone, 

The upper or anterior, which is the larger and is termed the glosso- 
chondro-pharyngeus muscle, arises from the small horn of the hyoid 
bone and from the base of the tongue. 

Its lower fibres are transverse and even convex downward; the 
upper are very oblique and are generally pointed, and either alone 
or blended with the upper fibres of the constricetor pharyngis inferior 
muscle, extends as the cephalo-pharyngeus muscle, to the basilar pro- ' 
cess of the basilar bone, and is attached to its lower face by fleshy 
or tendinous extremities. 



















C. CONSTRICTOR PHARYNGIS SUPERIOR, 


$ 2135. The constrictor phryngis superior or the glosso-mylo-pterygo- 
pharyngeus muscle arises from the posterior part and the side ofthe 
root of the tongue, from the inner face of the lower maxillary bone, 
near the posterior molar tooth, from the hook of the pterygoid process, 
and from the tendon of the peristaphylinus externus muscle, often 
also a little from the petrous portion of the temporal bone and from 
the styloid process, and blends with the posterior part of the genio- 
glossus and buccinator muscles, and often also with the lower portion 
of the stylo-pharyngeus muscle. e; 

Its lower fibres are transverse; the upper describe an arch which 
is convex upward,. 


D. STYLO-PHARYNGEUS, 


$ 2136. The stylo-pharyngeus muscle (M. stylo-pharyngeus, s.le- 
vator, s. dilator pharyngis) is large, elongated, and rounded. IE 
arises by a broad and short tendon from the inner face and the 
lower edge of the styloid process of the temporal bone, Thence it 
goes inward and downward. Itis at first separated from the con- 
strictor pharyngis superior muscle by a greater or less quantity of 
fat; it goes from above downward and from without inward, passes 
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under the lateral part of the constrietor medius muscle, and is distri- 
buted on the Jateral and posterior wall of the constrietor medius, and 
adheres to its vascular tunic very intimately by a dense cellular 
tissue, 

Its upper fibres eurve in an arch from below upward and interlace 
with those of the superior constrietor. The inferior separate like a 
pair of forceps. Both decend to the base of the upper horn ofthe 
thyroid cartilage, and are attached to its posterior edge, 

This muscle raises the pharynx and the larynx, and dilates the 
first of these two cavities transversely. 

$ 2137. The vascular tunic ofthe pharynx which is considerably 
thick comes next to the muscular portion. 

The inner tunicor the mucous membrane is very thin, smooth, 
and reddish white, It is uninterruptedly continuous above with that 
of the mouth and nose, below with that of the esophagus. 


II. ESOPHAGUS, 


$ 2138. The esophagus * is that part ofthe alimentary canal in- 
eluded between the pharynx and the stomach. It is narrower than 
either, and is continuous with them at its two extremities by tunnel- 
like portions, 

This canal is situated in the posterior mediastinum, and extends 
its whole length before ıhe vertebral column. Its upper part corre- 
sponds directly to the anterior face of the spine from the fifth cervi- 
cal vertebra and the cricoid cartilage, where it commences, to the 
fifth dorsal vertebra, although it frequently also inclines a little to 
the left. From this point to the ninth dorsal vertebra it inclines 
slightly to the right; itthen returns on the anterior face of the 
column, passes through the esophageal fissure of the diaphragm, and 
soon terminates at the upper or left orifice ofthe stomach. 

At its upper partitis situated behind the trachea. From the 
fifth dorsal vertebra it is found between the aorta on the left and the 
azygos vein on the right side. Itis united to the adjacent parts by 
a very loose cellular tissue. . 

$ 2139. The esophagus is the narrowest part of the aliamentary 
canal. Even in its greatest dilatation its diameter is not an inch. It 
it is equally broad in every part, except at most the slightiy con- 
tracted portion which passes through the diaphragm. 

The muscular tunic is considerably thick; it is generally at least 
a line in thickness. 

It is composed of two layers, one external longitudinal, the other 
internal transverse, the first of which is twice as thick as the second. 
The] longitudinal fibres usually commence ‚above by three fasciculi 


* J. Bleuland, Observationes anatomico-medic® de sana et morbosa esophagi 
structura, Leyden, 1785,—V. Malacarne, Sul?’ esofago, sulle intestine, esopra 
alcune valvulo del tubo alimentare, Padua, 1803, 
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or heads, a middle and two lateral. The middle head arises by a ten- 
don from the centre of the posterior face of the cricoid cartilage 
directly below its upper edge, and expands a little in descending, 
The two lateral heads, which are fleshy, descend from the lower edge 
of the constricetor pharyngis inferior muscle. These three fasciculi 
unite some inches below the upper extremity to form a muscular 
membrane which is uniformiy extended. 

The circular fibres are a continuation of the inner posterior part 
of the constrictor pharyngis inferior muscle, but are much thinner 
than those of this muscle, 

The upper are transverse ; the next are oblique from above down- 
ward and from without inward, intereross with those of the opposite 
side, and describe spiral lines; the inferior, like the superior, form 
straight rings. This canal for about an inch at the upper end .of 
the esophagus presents no circular fibres on its anterior face, and as 


the longitudinal fasciculi are not united in this place, the esophagus 


is here much less muscular and more extensible than in other parts. 

The cellular or vascular tunic comes next to the muscular, and is 
attached to it very loosely, while it adheres strongly to the internal 
membrane with which it forms an internal canal which is easily de- 
tached from the muscular membrane. 

In this tunic there are numerous muciparous glands arranged very 
compactly and composed of smaller granulations, which diminish in 
number and size as they approach the lower extremity. 

The inner or villous tunic is whitish, solid, and presents, un its 
inner face, numerous and very narrow longitudinal grooves sepa- 
rated by parietes. We ought not to consider it as the same with the 
preceding. * 

Its inner face is covered with a ihinner, more delicate, and moist 
membrane, which is evidently an epidermis, and which suddenly ter- 
minates at the lower part of the esophagus at the part where it is 
continuous with the stomach. The folds of this epidermis are easily 
separated by boiling and maceration, although it is dificult to de- 
tach it entire unless it is morbidly thicker and firmer from some 
pathological change. Farther, the lower extremity ofthe esophagus 
is detached from above downward in one or more parts some time 
after death, which undoubtedly arises {rom the fact that the fluid 
secreted by the glands of the esophagus and cardiac portion of the 
stomachs often and dissolve it, and also the loose cellular tissue which 


unites it to the cellular tunic. 


* Soemmerring (Zingeweidelehre, p.216) describes these two tunics as forming 
butone, termed the vascular or internal glandular tunic; he says that the inner 
meınbrane and the vascular membrane of the stomach are continuonus with it. It 
is true thattheinternal membrane of the stomach is continuous with that of the 
esophagus, and its vascular membrane with thatofthis canal, Other anatomists 
err still more in considering the villous tunic of the stomach and intestinal canal 
as a continuation of the epidermis of the esophagus. 


SENT EREREH Ener ls Er 


wa 
% 













OF THE DIGESTIVE SYSTEM. 349 


$ 2140. After the food is masticated by the teeth in the cavity of 
the mouth, mixed with the saliva and formed into a soft mass, the 
muscles ofthe tongue, the hyoid bone, the pharynz, and the eso- 
phagus propel it successively toward the stomach; this constitutes 
deglutition (deglutitio).* In order to this, the mass of food is moved 
from before backward in the cavity of the mouth, which motion re- 
quires the close of this cavity by approximating the jaws and lips. 
At the same time, the tongue is moved by its muscles, so that its 
edges are raised and its centre is depressed, and it thus forms a kind 
of groove, which touching the palate makes a canal, in which the food 
proceeds from before backward, because there isthe least resistance 
in this direction. When it has passed :through this course, the 
genio-glossi and genio-hyoidei muscles, which restore the tongue to 
its position and carry it forward, also favour its progess, because they 
thus raise the soft palate, to which motion also the layator muscles 
of this latter contribute. When the food has arrived at this place 
the constrietor muscles of the pharynx contract; at the same time 
the depressors of the soft palate and the stylo-glossi muscles act to 
raise the tongue and contract the isthmus ofthe fauces; the contrac- 
tions of the constrietor pharyngis superior muscle press the pharynx 
against the soft palate, and thus close the nasal fosse as they had 
been before by raising the soft palate. The stylo-pharyngei muscles, 
then the constrictors of the isthmus of the fauces, raise and dilate the 
pharynx, so that the food can enter there more easily. 

The genio-hyoidei, the mylo hyoidei, the thyro-hyoidei, and the 
hyo-glossi muscles carry thelarynx forward and upward ; this motion 
favours the closing of the glottis by the epiglottis, which the pres- 
sure of the food also serves to depress, so that nothing can enter the 
air passages. 

Allthese parts being extremely irritable act very rapidly and 
easily. Deglutition, which is at first voluntary, becomes involuntary 
in the esophagus, although this passage receives its nerves from the 
pneumo-gastric nerves. 


B. ABNORMAL STATE. 


I. DEVIATIONS ®8F FORMATION. 


82141. Ist. Primitive deviations. Sometimes but rarely the pha- 
rynx and the esophagus terminate in a cul-de-sac, one at its lower the 
other atits upper part, from a primitive deviation of formation. In the 


* Schulze, Dede glutitionis mechanismo, Halle, 1739.—F.B. Albinus, De deglu- 
titione, Leyden, 1740.—Wentz, De deglutitionis mechanismo, Erlangen, 1780,—P. 
J. Sandifort, Deglutitionis mechanismus, verticali seclione narium, oris, faucium 
ülustralus, Leyden, 1805. 
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first place the cavity of the mouth also is generally at least imper- 
fectly developed, and the lower jaw is wholly or in great part defi- 
cient. The same thing occurs when the pharynx opens in the neck 
by a very narrow orifice. 

Another primitive deviation of formation which js more rare, is 
the division of a part of the esophagus into two passages situated at 
the side of each other.* 

We cannot always determine if the contractions of the esophagus, 
which depend on the abnormal folding of the inner membrane with- 
out any morbid change, are primitive deviations of formation, or are 
produced consecutively by a simple increase of this membrane. 

We must however admit that this latter sometimes occurs, since 
accidents frequently appear only a little while before death, 

2nd. Accidental deviations of formation. Dilatations of the esopha- 
gus are generally accidental. ‘They usually occur after contractions 
situated below them, and in this case they are general. 

More unfrequently a portion of the circumference of the canal 
appears dilated in a cul-de-sac.f In one case the pouch was cer- 
tainly caused by a hernia of the internal membrane through the 
muscular tunic,f while in another this latter also contributed to 
.it.$ 

Pouches of this kind occur only at the lower’extremity ofthe pha- 
rynx or at the commencement of the esophagus, doubtless on account 
of the sudden contraction of the alimentary canal in this place, and 
because the esophagus is less muscular there than in other parts. 

Ruptures of the esophagus which are sometimes transverse || and 
sometimes longitudinal, are only a greater degree of the hernia 
ofthe inner membrane. They are sometimes caused by abnormal 
brittleness. 

When the contractions are permanent, they generally supervene 
after a morbid alteration of texture, as thickening and induration of 
the coats of the esophagus, so that they are rarely pure deviations 
of formation. Sometimes, however, they depend originallyon a 
simple abnormal contraction of the muscular fibres, which continues 
even after death; and the greater hardness in this part does not 
result from an alteration of texture, but only from a stronger con- 
traction of the muscular tunic, although the continual pressure of 
the latter on the inner membrane may also change its texture, and 


















%* Blaes, Obs. medic® rariores, tab. vi., fie. 2. . } 

+ Meckel, Handbuch a natomie, vol. ii.—Bell, Surgical ob- 
servalions, pt.i., London, 1817, p. 167, tab. ii. % 

+ Bell, loc. eit. { 

$ Ludlow, Med. obs. anding., vol. iii. 

| Boerhaave, His. morbi atrocis, Leyden, 1724. 

«| Monro, Morbid analomy, p. 311. 
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excite in it inflammation, followed by effusion and suppuration, 
which render the induration permanent.* 


II. ALTERATIONS OF TEXTURE,. 


$ 2142, The most common alteration in the texture of the esopha- 
gus, is an abnormal hardness, usually attended with thickening, and 
consequently with a greater or less contraction, or even with a total 
elosing of it,f which state istermed a scirrhus, and in which the dif- 
ferent tunics of the passage are more or less blended in a mass, 
sometimes homogeneous and cartilaginous, sometimes divided into 
- several compartments by tendinous septa. Commonly then the tex- 
ture of the inner face is altered. This alteration is not observed in 
all parts indiseriminately; it ismore frequent at the upper and lower 
extremities of the esophagus, in the former place, on account of the 
sudden contraction of the pharynx; in the latter, because the lower 
portion of the esophagus tends to contract, since the two orifices of 
the stomach are perfectly closed during digestion, so that it is very 
easily injured by substances passing through it. 

Abnormal communications between the esophagus and the adja- 
cent parts, particularly the trachea,} the lungs, $ the aorta,|| may 
occeur from cancer or common ulcerations. This state may also be 
occasioned by ulcers formed primitively in the aorta. 

We can sometimes, but not always, determine from the state of 
the parts which was the primitive disease. 

Beside the alterations of texture in the membranes mentioned, 
ezerescences, funguses, and polypi of different kinds, are sometimes, 
although rarely, developed in the pharynx and the esophagus; these 
arise from the inner face of this canal,** and usually have their roots 
in the mucous and vascular membranes. They are sometimes so 
long, that commencing near the upper extremity of the esophagus, 
they descend to the stomach. They are sometimes formed by fibres 
perpendicular to their base,ff are sometimes lobedff and sup- 
purate.$$ 

Real ossifications are still more rare.||| 


* Baillie relates several instances of it: wealso have seen it, and like Baillie 
in the en offemales. Mauchart, De struma @sophagi ejusque coalitu, Tu- 
ingen, 1 . 
+ Gyser, De callosa @sophagi angustlia, Strasburg, 1770.—J. Bleuland, De dif- 
‚ficili aut impeditu alimentorum depulsione, Leyden, 1780. - 
+ Van Deveren, Obs. anat. pathol., a 789, obs. ii. 
$ Bleuläand, loc, eit,, obs. i. p. 48. fig. 112. 
| Van Deveren, loc. cit., obs. i. 
“ We have one very remarkable case before us. 
%** Monro, loc. cit., p, 184-189.—Baillie. 
tr Baillie, loc. eit. 
tt Monro, /oc. cit., p. 188, 
#5 Baillie, loc, eit. 
il Meckel, Handbuch der pathologischen Anatomie, vol. ii. pı 2. p. 227. 
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ARTICLE SECOND. 
MIDDLE AND INFERIOR PORTION OF THE ALIMENTARY CANAL. 


$ 2143. The middle region of the digestive system comprehends _ 
the stomach and the small intestine, and the most important glandular 
organs of this system, the liver, the spleen, and the pancreas. This 
is the largest and the most important portion, because digestion 
takes place in it, for which the preceding portion only prepares, while 
the terminating portion serves for the expulsion of the residue. 

The stomach, the liver, the spleen, and the pancreas, with the 
commencement of the small intestine, the duodenum, into which the 
pancreas, the liver, and the stomach open, occupy the upper part of 
the abdominal cavity. They are separated fromıthe lower, which is 
larger, by a large transverse fold of the peritoneum, the transverse 
meso-colon. It is not, however, necessary to describe the lower 


_portion of the intestine after these glands, nor to separate the large 


intestine from the small, since they are both situated in the same 
cavity, their texture is essentially the same, and they are uninter- 
ruptedly continuous with each other. 

It is customary to describe the peritoneum before mentioning the 
parts of the digestive system it envelops; but as these are not the 
only parts covered by it, the prolongations which extend from its 
outer sac to the organs covered by it, cannot be clearly described 
until the situation and form of these organs are well known: finally, 
the important anomalies of this membrane, especially those which 
occur in hernias, being dependent on those, to which several of the 
parts it envelops are subject, it is better to deferthe description of the 
peritoneum until we mention the different systems it supports. ‚This 
is the method followed by Roux in the Anatomie descriptive of Bichat. 

We shall not deseribe on this occasion the cavity of the abdomen, 
the most general characters of which have been already mentioned, 


A. PERFECT STATE. 


$ 2144. The different regions of the middle, portion of the ali- 
mentary canal, doubtless differ very much in respect to their capa- 
city; but they are very analogous in regard to texture, in which, 
however, they differ on the contrary from the upper and lower por- 
tions. The longitudinal fibres of the muscular tunic completely sur- 
round this portion of the canal; the vessels which go to it are more 
numerous, and anastomose together more frequently, and finally, 
the inner surface of the membrane is more or less uneven, from pro- 
minences which do not exist in the other two portions, 
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I. STOMACH. 


















& 2145. The stomach (ventriculus, stomachus),* the broadest part 
ofthe alimentary canal, is included between the esophagus and the 
duodenum. The portion of this canal in the cavity of the abdomen 
commences with it. The alimentary substances all fall directly 

. within it, assimilation there commences, and they are there changed 
into a liquid of a peculiar character called chyme (chymus). 


A. SITUATION, 


$ 2146. The stomach is situated at the upper part of the abdo- 
minal cavity, under the left false ribs. Sometimes, when it is much 
larger, it descends into the umbilical region. Its direction is oblique 
from above downward and from left to right. Its upper extremity 
touches the diaphragm; the lower extends to near the lower edge of 
the left or square lobe of the liver. 

$ 2147. The spleen is situated near its left extremity; behind its 
posterior face is the pancreas, below it the transverse colon, above 
it the left or square lobe of the liver and the lobe of Spigel, which is 
embraced by its upper curve. 


B. FORM. 


$ 2148. The stomach has the form of an elongated cone, a little 
curved on itself, and is somewhat similar to a bagpipe. Its right 
extremity is the narrowest, and its left the broadest portion. 

We distinguish in it two orifices, two curves, and two culs-de-sac. 

The upper or left orifice, termed also tne curdiac (ostium ventriculi 
sinistrum, s. superius, 8, cardia), occupies the highest part of the 
stomach near its left cul-de-sac. It serves as the limit between this 
viscus and the esophagus, which, however, are continuous with each 
other and separated by no prominence, so that the lower extremity 
of the esophagus gradually enlarges, 

The inferior or right orifice, termed also the pylorus (ostium ventri- 
culi dextrum, s. inferius, s. pylorus, s. janitor),t is the limit between 
the stomach and the duodenum. Here the transition is not gradual 
and imperceptible as on the left side, but occurs by a prominence 
termed the valve of the pylorus (valvula pylori). 

The faces and the curves of the stomach are included between 
these two orifices. 


* Beside the works of HD of Aquapendente, Glisson, and Fantoni, al- 
ready cited, consult also J. D. Metzger, Veniriculus humanus anatomice et phy- 
siologice consideratus, Konigsberg, 1788. 

f Leveling, Pylorus anatomice utque physiologice consideratus, Strasburg, 1764. 
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The posterior and the anterior faces, when the stomach is more or 
less distended, are uniformly convex, but when the stomach is 
empty they are straight, flat, and in contact. 

The upper or small curve, the diaphragmatic edge, is situated be- 
tween the right side of the upper, and the left side of the lower ori- 
fice; it is concave and much smaller than the lower, which is also 
called the greut curve, the colic edge. 

When the stomach is empty, the two curves appear as more or 
less distinct edges, which establish a well marked separation between 
the two faces. But when the viscus is full, they are very rounded, 
and insensibly continuous with the two faces. 

The base, tubercle, or great cul-de-sac of the stomach, the splenic 
extremity (fundus, s. saccus cecus), is a prolongation in the form of 
a cul-de-sac which extends from right to left on leaving the left side 
of the upper orifice, and which proceeds about three inches beyond 
the insertion of the esophagus. x 

This portion of the stomach is not much narrower than its centre. 
On leaving it and the cardiac orifice, the viscus slightly enlarges to 
a little beyond its centre from left to right. From this latter point 
to the pylorus, it gradually contracts very much. 

When one or two inches from the pylorus, the great curve sud- 
denly inclines inward, but immediately resumes its former direction, 
although it does not afterward describe so great a curve as in the 
rest ofits course. Hence, there is a fissure, opposite which ihe right 
portion of the small curve, instead of preserving the concave form 
which it possessed from the cardiac orifice, becomes convex outward, 
although in this place there is no contraction, between which and 
the pylorus is a dilatation. 

The portion of the stomach farthest from the right side, is termed 
the anirum of the pylorus, or the small cul-de-sac (antrum pylori). 


C. DIMENSIONS, 


2149. The size of the stomach varies much in the same indivi- 
duals, in the state of health at different periods; as this viscus dilates 
considerably when filled with food, and contracts when empty. Its 
capacity is diminished particularly in the transverse direction, and 
often to such an extent thatthe stomach is smaller than the large 
intestine is when in its usual and moderate state of distention. 

Generally, when the stomach is not unusually full, it is one foot 
long from the base to the pylorus, three or four inches high in its 
highest part, and about as many broad from before backward. Its 
surface.is about one square foot in extent, 








D. ATTACHMENTS. 


$ 2150. The stomach is attached on each side at its upper orifice 4 
by a short fold of peritoneum, termed the phreno-gastric ligament $ 
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(L. phrenico-gastricum), which extends on the left to the commence- 
ment of the base, and descends on the right along most of the small 
curve. This ligament is attached forward and upward to the supe- 
rior lumbar portion of the diaphragm: 

To this ligament is attached another which is much longer, the 
gastro-splenie ligament (L. gastro-splenicum), which extends frora the 
base of the stomach to the fissure of the spleen, where it is attached, 
and which is continuous below with the great epiploon. 

The stomach is united to the transverse colon by the great epi- 
ploon, and to the liverby the small epiploon, internal prolongations 
of the peritoneum, which we shall describe after giving the history 
of this membrane, 


-E, MEMBRANES. 


$ 2151. The stomach is enveloped by the peritoneum in every 
part, excepting a narrow ring which exists along the great and 
small curve, and along which the blood-vessels proceed. 

Below this peritoneal coat, directly on its inner face, is the mus- 
eular membrane,* which is very strong, but stronger than in the 
greatand the small intestine, although weaker than in the pharynx 
and rectum. It is about half a line thick, and its texture is more 
complex than in the rest of the alimentary canal, and we may, at 
least in some parts, demonstrate three layers. 

The external layer is formed of longitudinal fibres, which mostly 
blend with those of the esophagus and duodenum, and are uninter- 
ruptedly continuous with them. These fibres are very much deve- 
loped at the upper part of the stomach, around its small curve ; they 
however cover all its surface. 

The middle layer is formed by annular fibres, representing rings, 
the centre of which correspond to the longitudinal axis of the sto- 
mach. They commence at the base of the stomach, and interlace 
with each other, proceed a little obliquely, and cover the whole sto- 
mach to the pylorus, where they are strongest. 

They are termed transyerse or oblique fibres. They form the 
thickest layer. \ 

Below this layer there is a third, which is very evident on the 
left side, and on the small curve, and which also surrounds the sto- 
mach cireularly, but in an opposite direction from the preceding, that 
is, longitudinally. T'hey are the continuation of the circular fibres 
of the esophagus, and frequently interlace with the oblique fibres. 

The vascular membrane of the stomach is thicker, more vascular, 
and more distinct from the internal membrane than in the esophagus, 


* D. G. Galeati, De cornea ventriculi et intestinorum tunica; in Comm. Bo- 
non. 1745.—Bertin, Description des plans musculeuw dont la tunique charnue de 
Öestomae humain est composce, vol.li, p. 235. 

+ Galeati (loc. cit., p. 240) described this membrane long before Bertin. 
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It is uninterruptedly continuous with the vascular tunic ofthis canal, 
but not with the inner or villous membrane. 

The villous membrane of the stomach is thin, soft, loose, and 
spongy, softer and looser, but a little thicker than the corresponding 
membrane of the esophagus. It usually assumes, soon after death, 
a yellowish, brownish, or reddish tint.* Not unfrequently, espe- 
cially when examined shortly after death, it presents in a greater or 
less extent, especially at the base and at the small curve,a very 
red colour, caused by a network of small vessels almost exclusively 
veins. We generaliy consider this state as the eonsequence of an 
inflammation which had affected the organ during life; and conelude 
from its existence that the patient had been poisoned. But atten- 
tive examination demonstrates that it supervenes during the strug- 
gles of death, without any suspicions of such a cause, and is occa- 
sioned particularly by the sudden suspension ofthe circulation in the 
lungs.f 

When the stomach is not distended, its villous membrane, and 
consequently its inner face, present numerous large and small wrin- 
kles, which are arranged very irregularly. But these wrinkles dis- 
appear when this viscus is even very moderately distended, so that 
when we look at the membrane with the naked eye its inner face 
seems smooth, although when examined with a microscope this same 
face seems divided by several small intermediate parieties; which 
enlarge toward the pylorus, and by this are divided, still more similar 
to the villosities of the intestines, into numerous compartments; these 
arearranged very compactly, like the cellsin a bee-hive.f The cel- 
lules are larger but fewer in the left half of the stomach, and are 
separated by simple septa. In the region ofthe pylorus, these septa 
present numerous grooves which render them still more similar to 
the villosities of the intestines, although they are much smaller in 
other respects than these Jatter.$ 3 

Beside numerous slight depressions, which are the orifices of small 
simple glands, the inner membrane of the stomach also presents, 


ei 


* The French physicians having studied for several years the alterations in the 
mucous membrane of the digestive canal, they have naturally considered also its 
normal conditions. Rousseau, (Des differens aspects que presente, dans ’etat sain, 
la membrane muqueuse gastro-intestinale; inthe Archiv. gener, demed,, vol. vi., 

. 321) has observed, that in the healthy state 2 is white or slightiy rosy white. 

his primitive colour varies in different parts of thealimentary canal. Thus, the Be 
mucous membrane ofthe pharynx is sliehtly rösy; that of theesophagusiswhite, 
particulärly at itslower part; in the stomach it has a slight rosy tint as in the E 
pharynz,' This rosy colour becomes less intense in its pyloric portion, changesto 
whitein the duodenum, preserves this appearance in therestof the small intestine, 
then becomes of a pale white in the c@cum, the colon, the commencement of 
ine rectum, and resumes its slightly reddish colour near the end ofthis re 

ine. Te 
+ I. Yelloly, On the vascular appearance of the human stomach, which is fre- 
day mistahen for inflammation of that organ; in the Med, chir. trans., vol. iv. 
ent 371—424. j 

+ Hewson, Experim. ing., vol.ii., p.173. 

$ E. Home has figured this (Observations on the gastric glandsof the human 


stomach and the conlraction which takes place in that viscus; in the Phül,trans., 
1817, pt.i.,-p. 347, pl,i, xvill, xix- 










' 


a 


— 


OF THE DIGESTIVE SYSTEM. 357 


especially near (he two orifices, others which are larger and which 
lead to more or less apparent large glands. These last glands form 
at the union of the esophagus and stomachja very marked prominence 
from three to four lines broad, which separates the two cavities to a 
certain extent. 

The villous membrane of the stomach is uninterruptedly continu- 
ous with that ofthe esophagus and intestinal canal. But it does not 
seem to be connected with the epidermis of the esophagus, since we 
may without the -least violence separate this epidermis from it and 
from the villous tunic of the esophagus around the cardiac orifice. 

The membranes of the stomach vary in thickness in different indi- 
viduals, andin different parts ofthe viscus of the same individual 
and at different periods.* 

Generally, in the first respect, they are thickest in those male 
subjeets who enjoy good health, and in the second they are thicker, 
as is easily imagined, the less the stomach is distended. Injregard to 
the third we may admit that the peritoneal coat is equally thick in 
every part, while the others are much thinner in this cul-de-sac of 
the stomach than in the other parts of the viscus,and are thickest near 
the pylorus, where they are frequently six times thicker than at the 
base. 


F. VALVE OF THE PYLORUS, 


$ 2152. The valve of the pylorus (valvula pylori) is’formed by the 
circular fibres of the muscular tunic, and also by the vascular and 
mucous tunics ofthe stomach and duodenum. The first two mem- 
branes are much thicker in this place, and all three are reflected on 
themselves from without inward. 

The longitudinal fbres in the peritoneal coat only pass on this 
point to the outside. 

It is very easy to remove the valveby cutting or raising the lon- 
gitudinal fibres. But there is alwaysa contraction at the union of 
the stomach with the duodenum. 

A peculiar glandular substance has been mentioned as situated 
between the muscular and peritoneal tunics, and as forming the py- 
lorus and determining its form;t but with the utmost care in our 
dissections we have never been able to discover the least trace of 
this substance, although we always find a very thick glandular layer 
before the pylorus, below the muscular membrane of the duodenum. 

The form of the valve varies. 

It generally circumscribes the whole orifice of the viscus, and it 
is sometimes eircular and sometimes more or less oval; in the latter 
case its longitudinal diameter usually extends from above downward. 


%* Yelloly, loc. eit., p. 400, 402. 
+ Semmerring, Eingeweidelehere, p.236.—Portal, An. med,, vol. v., p.16l, 
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It is more unfrequently semicircular, surrounding only a part of 
the orifice. 

Between this formation and the preceding there is an intermediate 
degree in which the valve differs considerably in its breadth, accord- 
ing to the different parts in which it is examined. 

It is sometimes larger and sometimes smaller. 

It is not certain that we ought always to admit that it possesses 
during life the'form which it has after death. 

We cannot determine precisely what efect a given form of the 
valve has even, admitting its existence and permanence during life, 
on the action ofthe valve and on the more or less closing of the py- 
lorus by it, since it is evident that the degree of contractility in the 
eircular fibres which contribute principally to form this fold has still 
more influence. 


@, TRANSIENT MODIFICATIONS IN THE FORM AND SITUATION OF THE 
STOMACH. 


- 8 2153. The stomach presents regularly transient modifications 
in ıts situation, according as it does or does not contain food. These 
modifications correspond then to the different states of digestion. 

The stomach is not only smaller when perfectly empty than when 
it contains food, but then its form is not cylindrical. Its anterior and 
posterior faces touch and its two edges are distincer from each other, 
while when full, it edges and faces are imperceptibly continuous. 

A still more remarkable modification occurring during digestion,is, 
thatthe stomach is then divided into a rightandaleft half; this ’occurs 
about its centre, and is more or less distinet. The left half contains 
the fluids and the right the solid substances, and the former pass out 
from them into the small intestine without proceeding necessarily 
or at least entirely through the right half and the pylorus.* 

The orifices of the stomach are more or less perfectly closed 
during digestion; when, however, this process has continued some 
time the pylorus opens, and the mass contained in the stomach passes 
through it to descend into the duodenum, in proportion as it is digested. 

The situation of the stomach also changes during digestion; it 
turns on its axis, so that its anterior face looks more upward and the 
posterior downward, although this apparent "change in situation de- 
pends principally on that in its form above mentioned. 













H. FUNCTION OF THE STOMACH. 
$ 2154. The inner membrane of the stomach secretes the gastrie 


Juice (succus gastricus), a fluid the exact nature of which it is difücult‘ 
to determine, as it is always more or less mixed with the substances 


* E. Home, Zectures on comparative analomy, vol.i., p- 138. 


a 
a. 
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Zeiss into this viscus. It generally contains an uncombined 
acid.* 

It however appears to be sometimes acid and sometimes neutral in 
the same subject. Its base seems to be analbuminous substance very 
analogoas to that in the saliva.f Perhaps its composition is not al- 
ways the same, and varies from the nature of the substances which act 
on the inner membrane of the stomach. The action of this fluid, 
united perhaps with that of the bile, changes the food into a mucila- 
ginous, grey, and thick pulp; of a disagreeable odour and taste, termed 
chyme (chymus). The nature of this pulp varies with that ofthe alimen- 
tary substances; it includes more solid parts and less of salts than 
any other ofthe animal fluids. It contains much carbon’and albu- 
men, but no gelatine, at least if we may judge from some experiments. 

„It forms gradually in the pyloric portion. 

The formation of chyme, orthe digestion in the stomach, is singu- 
larly favoured by the closing of itstwo orifices. We must also men- 
tion among the causes which favour this process the motions of the 
stomach, which are at first vague and irregular, but which gradually 
take place about the end of chymification from the cardiac to the 
pyloric orifice. i 


I, SEXUAL DIFFERENCES. 


$ 2155. The stomach is the only portion of he alimentary canal 
«which presents sexual differences. It is larger, shorter, and broader 
in the male ; smaller, narrower, and longer in the female. Its mus- 
eular coat, like that in the whole alimentary canal, is generally also 
thinner in the female. (a) RR 


II. SMALL INTESTINE, 


$ 2156. The small intestine (intestinum tenue,)$ the narrowest and 
thinnest portion of the intestinal canal, is included between the sto- 


* This opinion has at least become very general since the time of Spallanzani, 
although the experiments of Montögre fend to prove that it is not always correct. 
Prout asserts thät the free or at least the unsaturated acid often existing in the 
stomach of animals is the hydrochloric, and that the salts commonly found ın this 
viscus are the alkaline hydrochlorates (Phil. trans., 1824, p. 1). Children has ar- 
rived at the same result by BA DE the Auids vomited by a man during. a violent 
attack of dyspepsia (Annals of philosophy, 1824, July). BIS 

+ Bostock, inthe Med. chir. trans. vol.iv., p. 177, 

+ Marcet, in the Med, chir. trans., vol. vi., p, 627.—Prout, Memotre sur Phe- 
matose et le sang en gendral; in the Journ. compl. des sc. med,, vol. xi. p. 132— 


215. 

(a) Beside the sexual differences, Dr. $. Th. de Semmerring hasshown that the 
stomach ofthe negro differs from that of the European, in being ofa more rounded 
form, approaching that of theape. 

$ Helvetius, Observetions sur la membrane interne des inteslins gröles, appelde 
veloutde, sur leur membrane nerveuse, et sur leur membrane musculeuse 0% 
charnue; inthe Mem.de Paris, 1721, p. 392-403.—C.R. Albinus, Desceriptio in- 

testinorum Lenuium hominis, Leyden, 1722, 1724. 
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mach and the large intestine. It is uninterruptedly continuous with 
both, although separated by two valvular folds, the pylorus and the 
ilieo-ccal valve, the closing of which can perfectly insulate its 
eavity, which is sometimes the case. e 

Its outer circumference is uniform; this is also the case with its 
diameter in most of its extent, and hence it is cylindrical. 

Its whole length frum the pylorus to the commencement of the 
colon varies much from thirteen to twenty-seven feet, although the 
length of the body does not differ in the same proportion. 

It is about an inch in diameter when moderately distended. 

The description‘'of the duodenum may be separated from that of’the 
small intestine, as it differs from this latter in several respects. 


| 















A. DUODENUM. 


$ 2157. The commencement of the small intestine, that portion 
directly next tothe stomach, is called the duodenum from its length. * 
This intestine is sitnated in the right half of the abdomen. It de- 
scribes a considerable arch, the convexity of which looks to the right 
and the concavity to the left. We distinguish in it three parts, a 
superior, which ascends obliquely from left to right and a little from 
before backward ; a middle, oblique from right to left and descend- 
ing; finally an inferior, oblique from right to left and ascending. 
It isattached to the gall-bladder and to the commencement cf the 
transverse colon. Its upper and smallest portion is situated above, 
and the lower and largest, below the transverse colon. It is covered 
in most of its anterior face by the posterior wall ofthe peritoneum, 
which extends forward in this place to form the transverse mesocolon, 
surrounds it loosely, and keeps it fixed against the posterior wall of 
the abdominal cavity. : 
The middle portion descends below the transverse mesocolon, and 
when this fold of the peritoneum is raised it is seen on theright side 
of the mesentery. 3 
The third, on the contrary, is situated on the left side of the me- 
sentery, the upper part of which arises from it directly. It extends 
to the second lumbar vertebra, goes forward in the place where 
the upper extremity of the mesentery blends with the transverse 
mesocolon and opens into the jejunum. ie 
If we except its first portion, which is covered in every part bytbe 
peritoneum, the duodenum is protected by this membrane only on its 
anterior side; the posterior is attached by a very loose cellular tissue 
to the posterior wall of the abdomen and directly to the organs situ- 
ated behind it. 
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*L. Claussen, Deintestini duodeni situ et nezu, Leipsic, 1757.—Sandifort, Ta- 
bula inlestini duodeni, Leyden, ’ 
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The.middle portion descends along the concave edge ofthe right 
kidney and on the right side of the vertebral column to the fourth 
lumbar vertebra. 

The inferior ascending portion is situated on the right side of the 
vena-cava and the right renal vessels, on the left side of the aorta, 
behind the upper part of the root ofthe mesentery, the superior mes- 
enteric artery, and the great mesaraic vein. 

Its left and concave portion closely embraces the right half of the 
pancreas, 

$ 2158. The duodenum is generally broader at its origin than in 
any other part; its concave face is corrugated, its convex face is 
smooth and tense, 

it differs from the other portions of {he small intestineby its situ- 
ation and the firm manner in which it is kept in place, and also by 
its greater extenı and the less regularity of its folds. 


B. MEMBRANES OF THE SMALL INTESTINE. 


$ 2159. The small intestine is covered externally in all its extent 
by the peritoneum, and, except the duodenum, it is attached to the 
lumbar portion of the vertebral column by a long fold of this mem- 
brane, termed the mesentery (mesenterium). 

Below this peritoneal tunic is the thin muscular membrane, * 
which is about a third of a line thick. 

The external or longitudinal layer, although much thinner (han 
the internal, with which it is very intimately united and which is 
never entirely deficient, surrounds the canal almost entirely. 

The internal layer is transverse or rather oblique, and circum- 
scribes it entirely. 

The vascular membrare presents nothing remarkable.r 

The small intestine differs from the other portions of the intestinal 
canal principally by the arrangement of its inner or mucous mem- 
brane.f The principal character which distinguishes this mem- 
brane ıs the singular increase of its extent and ihe greater develop- 
ment of its surface, compared with that of the external membranes, 
especially the muscular and the peritoneal tunics. 

This enlargement_ depends on its folding from without inward, 
which gives rise to two kinds of folds, the great and the small folds. 

The great folds are termed valves (valvule), aud the small, villosi- 
ties (villi). ‚ 

* V. Malacarne, Sulla structura anatomica delle intestine; in the Memorie 
della societa italiana, vol. x., p. 27-62. 

+ B.S. Albinus, Diss. de arterüis et venis intestinorum hominis, Leyden, 1736. 
—J. Bleuland, Yaseulorum in intestinorum tenuium tunicis subtilioris analoımes 


opera detegendorum descriptio, Utrecht, 1797. 
+ Helvetius, loc. cit.-D.G. Galeati, De cribriformi intestinorum tunicä; in 


vorn II. 
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tlıe Comm. Bonom,, vol.i., 1731, p. 359-370. | 
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. Both are developed principally at the upper extremity of the small 
intestine. They diminisb much in number and size from the origin 
of this organ to its termination. 


©, VALVES, 


$ 2160. The valves are three lines high at the upper part of the 
small intestine. 

They have a transverse direction, and most of them occupy the 
whole circumference of the intestine, so that they form circles which 
circumscribe it. But they divide once or twice in their course, and 
also communicate with each other by oblique or perpendicular ele- 
vations, which generally are less prominent and much shorter than 
they; three or four ofthem always exist between each pair of valves. 

are very numerous, being only a few lines distant from each 
other, 

There are but very few at the lower part ofthe small intestine, 
but before entirely disappearing, they gradually diminish in elevation 
and breadth. 

They are formed only by the inner membrane and by the vascu- 
lar tunic of the intestine, so that they cannot move themselves, but 
they are floated by the motions caused by the muscular tunic in the 
fluids within the intestinal canal. When we cut the intestine, we 
observe that they are directed towards each other, so that if we im- 
merse the organ in water they cover one another like the tiles ofa 
roof. 

Hence the term valvule conniventes, applied to them by Kierck- 
ring; but it is.wrong to ascribe this discovery to this anatomist, from 
which error they have derived the name of the valvesof Kerckring 
(valvule Kerckringü). 

An artery and vein usually pass through the base of each valve. 

These valves delay the course of the substances in the aliamentary 
canal; hence their greater development at ihe upper part ofthe small 
intestine is curious, since the fluid contained in this portion possesses 
the most nutritious particles. 

They are no less curious as a peculiar character ofthe human or- 
ganism. Morgagni mentions their absence in scme ruminantia,* 
We have also looked for ihem in vain in many mamınalia of allorders, 
even among the apes. In fact several fishes present very analogous 
trausverse valves, whichare often very numerous; but they occupy the 
end ofthe intestinal canal in these animals, and they have no villosi- 
ties. They present also this character in those reptiles in which we 
have seen them.t 


* Ep.an., Xiv., p. 20. i 3 
+ Deutsches Archiv. für die Physiologie, vol iii., part il. 
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‘We may then say, in order to express the preceding proposition 
more precisely, that man is the only being possessing both transyerse 
folds and villosities in the small intestine, and alone presents the 
union of these two organic arrangemeuts, which are found sepa- 
rately in other animals. In fact most mammalia and birds, as also 
some reptiles and fishes, present only the villosities, and but a few 
genera of the last two classes the transverse folds. 


\ D. VILLOSITIES, 


$ 2161. The villosities* are small thin prolongations, which are 
generally rounded, sometimes cylindrical, sometimes conical, and 
terminated insensibly in a point; finally, sometimes enlarged at their 
loose extremity ; they are attached to the mucous membrane; hence 
the terın villous tunic (tumica villosa), often applied to it. 

The villosities cover all the inner face ofthe mucous membrane 
of the small intestine, being very compact at its upper part, while at 
the lower part they are more or less remote from each other. In 
regard to their form, some authors, as Galeati, admit that they are 
eylindrical, or pointedatthe origin of the intestine, and conical at its 
termination, but this difference is not constant. We have always 
found on the contrary, which agrees with the observations of Hew- 
son, that the villosities at the upper part of the canal are broader in 
proportion to their length, and that from their form, they resemble 
the valvule conniventes, while as those of the lower part were thin- 
ner, elongated, and even sometimes longer than the preceding. 
They are about one quarter ofaline long. As they are arranged 
very compactly, and as there are about four thousand in a square 
inch, we may estimate their whole number as more than a million, 
which is very moderate. 

When examined by the microscope, they appear formed of a 
granular substance, and their surface is not perfectly smooth, 
although it is not indented. When the blood-vessels of the intesti- 
nal canal are injected, the villosities are not only more apparent 
and filled with injection, but their surface is more uneven, because 
a vascular net-work is developed in it. 

When the lymphatics are injected, we see on their surface a net- 
work formed by Meere vessels. 

They are then composed of cellular tissue, in which are blood-ves- 
sels and lymphatics, tbe parietes of which are not distinct from its 
substance. It has long been disputed, whether the villosities open on 
their surface or not ? 


* Beside the works of Helvetius, Galeati, and A. Mecke], consult particularly 
on the villosities:—J. N. Lieberkulin, De fabrieä et aclione villorum intestino- 
rum tenuium hominis, Leyden, 1745 —Hewson, in his EP: ing.,vol.ii.c. xil.— 
R. A. Hedwig, Disguisitio ampullarum Lieberkuhnii physica 
sic, 1797,—C. A, Rudolphi, in his Abhandlungen, &c. p. 39. 


-microscopica, Leip- 
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Excellent observers, as Lieberkuhn, Hunter, Cruikshank, Hew- . 
son, Hedwig, and Bleuland, admit these openings, and assert they 
have seen them. Lieberkuhn and Bleuland think there is generally 
only one at the extremity of each villosity, rarely several. Others 
mention more, and assert they are situated in tbe same place. When 
a minute injection has raised, inflated, and rendered the villosities 
cylindrical, they appear spongy, and perforated at their extremity, 
wbile they remain smooth and united on the sides. We cannot con- 
sider these openings as arising from accidental ruptures, since they 
are empty and entirely separated from each other, and they also 
occur only in determinate points, while in ruptures of a part, the 
vessels of which are filled with injection, we should necessarily see 
this injection. Cruiksbank and Hunter have counted twenty of 
these openings in the villosities, which were not injected, but only 
gorged with chyle. - 

The arguments of Rudolphi who has never seen these openings, d 
not refute the assertions of the observers above mentioned. He does 
not mention Hewson at all. The diameter of the openings figured 
by Cruikshank and Bleuland, which seems too great to be correct, 
may .depend on some individual peculiarity, on the’state in which the 
activity was at the moment of death, or even on some disease, all 
which circumstances would render the openings more perceptible. 
If Hewson has not figured them in all the villosities, it may depend 
either on their diameter, or‘on the situation of the villosities, and the 
manner in which they were lighted. 

Thus, although these openings are not necessary to explain the 
phenomenon of absorption, they seem to exist.* 


E. GLANDS, 


$ 2162. The inner membrane of the small intestine is covered 
with numberless muciparous glands, which differ in their size and 
arrangement. - ö 

In its whole length, and on all its surface, there are very nu- 
merousfdistinet glands, which are the smallest (G. mucos@, s. erypie 
minimg), and which eannot be seen without a misceroscope.f 


* Strietly speaking, the question is, whether the pores ofthe villosities, forthey 
must necessarily exist in every organic or inorganic substance, possess a special 
organization, so that they may be compared to a certain extent with the Jachrymal 
punctafor instance. But it is what it doesnot seem to be, and we cannot but apply 
to microscopical observations, where the illusions are so frequent and diflicult to 
ayoid, the axiom, that a negative assertion does not refute a posilive one, when the 
latter is supported by good authority. The researches of A. Meckel, the brother of 
the author, also fayour Rudolphi’s opinion. This anatomistdoes not admit vessels 
in the yillosities of the intestine, and thinks that the injection which penetrates 
into them transudes through the parietes of the arterial terminations, to be distri- 
buted in the cellular tissuewhich forms them. Farther, he has found, contrary to 
the assertion of all his predecessors, that the villosities are always flattened layers, 
‚most generally turned on their axes, and often folded on each side, so as to form a 
semi-canal or a groove, which arrangements vary infinitely, and by which he ex- 
plains the different appearances described by authors before him, 

7 Galeati, loc. cit”—Lieberkuhn, De villis intestinorum, 
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Others are much larger, and divided into two classes, the solitary 
(G. solitarie) and the ayylomerate (G. ayminate). The first are 
 termed also the glands of Brunner,* and the others the glands of 
Peyer.f 
The glands of Brunner are seen particularly at the commence- 
ment ofthe small intestine, especially in the duodenum, where they 
appear in the form of small, flat, rounded, lenticular bodies, at most 
one line in diameter, situated on the posterior face of the mucous 
membrane, and which open into the cavity of the intestine by broad 
orifices. 
When these simple glands are very large, and project cousidera- 
bly above the inner face of this portion, or the other parts of the 
canal, it is always from a morbid state. 
The glands of Peyer rarely exist except in the ileon, where they 
enlarge much from the commencement to the end of the intestine. 
They form about thirty masses, which are generally oblong and 
‘ rounded, seldom triangular or almost square, the longitudinal axis of 
which is parallel to that of the intestinal canal; they are rarely more 
broad than long, and they do not exist on the side of the intestine 

‘ corresponding to the mesentery, but on the lateral portions, parti- 
cularly the anterior. 

They are not prominent, or at least project but little above the sur- 
face of the intestine, and they are distinguished only by the intes- 

\tine being less transparent in the points they occupy. T'hey form on 
the posterior face of the mucous membrane, a thin layer which is 
“ composed of bright, transparent, rounded, and slightly depressed 
‚ points, and of darker edges in the spaces between these points. 

They vary in length from some lines to three or four inches; they 
are about nine lines broad. 

At the upper part of the ileon they are five or six inches distant 
from each other; but at the lower part, and near its termination, 
Ithey are almost blended with each other, and sometimes form in the 
}loose portion of the edge of the small intestine, an almost uninter- 
| zupted layer eight inches long. 


F, FUNCTIONS OF THE SMALL INTESTINE. 


$ 2163. The inner; membrane of the small intestine secretes the 
Hintestinal mucus (mucus intestinalis) and the intestinal liquid (liquor en- 
\tericus), which probably form one and the same fluid, partıally fa- 
‘ vouring the assimilation of the alimentary substances by its action 
upon them, and also their progress by the lubricating layer on the 
ı surface of the intestine. This progress is caused by the muscular 
‘ tunie, which alternately dilates and contracts ftom the commence- 
ı ment of the small intestine to its törmination, so as to send forward 


* Brunner, Glandule intestini duodeni, 8. pancreas secundarius, Frankfort, 


11715. 
 +C.Peyer, De glandulis intestinorum, Schafhouse, 1677, 
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its contents in the same direction. In passing through the small in- 
testine, but particularly in the duodenum, and from the influence of 
bile, aided by that of the pancreatic juice, the chyme is separated 
into two portions, the chyle (chylus), a whitish fluid, similar in its 
chemical properties to the blood and the fa@cal matter ( feces). The 
chyle is absorbed by the villosities of the intestine, whence it passes 
into the lymphatic vessels, and probably also into the meseraic veins, 
The faces proceed into the large intestine. 


III. LARGE INTESTINE. 


$ 2164. The large intestine (intestinum crassum, s. colon) differs 
from the small intestine in itssituation and attachments, form, length, 
breadth, and the arrangement of its tunics. 


A. SITUATION AND ATTACHMENTS, 


$ 2165. The large intestine describes an arch, the direction of 
which is from below upward, then goes transversely from right to 
left, and finally from above downward, begins at the lower extremity 
of the small intestine, and terminates at the anus. It commences at 
the right iliac region, but not always in the same point. This point 
is generally situated at the upper extremity ofthe anterior face of 
the right illacus muscle, between this and the psoas muscle; some- ° 
times, also, it occurs much lower, and sometimes much higher, be- 
fore the right psoas muscle. The small and the large intestine are 
intimately attached in this place to the iliacus muscle by a short 
cellular tissue, and the first is there continuous from within ontward, 
and from below upward with the second. 
- The higher, that is, the more abnormal the union between the 
two, the more similar the arrangement to that in the foetus. 

At the point of union the commencement of the colon presents a 
prominence which extends below its terminating extremity, and is 
termed the c@cum and the c@cal appendir. 


B. DIVISION OF THE LARGE INTESTINE, # 
A, ILEO-COLIC VALVE. 


$ 2166. The small intestine is suddenly continuous witb the large, 
at the point mentioned, so that it enters there at an acute angle from 
below upward, from left to right, and from within outward, for about 
an inch, and there forms a prominence termed the ileo-colic valve,* 
or the valve of Bauhin (valvula ileo-colica, s. Bauhini). This valve is 


EL 


* L. Heister, De valvula coli, Altdorf, 1748.—J. N. Lieberkuhn, De valvulä 3 
coli, Leyden, 1739.—Haller, De valvula coli, Gottingen, 1742.—J. M, Rederer, 
De valvula coli, Strasburg, 1768, 
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composed of two layers, a superior, generally a little narrower and 
almost horizontal, which forms nearly a right angle with the ascend- 
ing portion of the colon, and an inferior, which is broader, and de- 
scribes a more acute angle with this same portion. 

Between the two layers is a transverse and oblong opening, which 
is the slightly contracted orifice of the small intestine. 

Each is formed by the inher membrane of the vascular tunic, and 
the eircular fibres of the muscular membrane of the large and the 
small intestine which are turned overin this place, while the longi- 
tudinal fibresand the peritoneal tunic, which do not fold, pass like a 
bridge from the loose portion of the small intestineon the large. The 
muscular tunics of the two intestines are united with each other at 
their external face by mucous tissue, and when we consider only the 
valve, they form its most internal part or its centre. When we care- 
fully destroy the cellular tissue which unites them, the valve entirely 
disappears, the small intestine opens directly into the large by a 
broader orifice than the rest of its calibre, in the form of a trumpet, 
and then the union of the two intestines still more resembles that of 
the esophagus with the stomach, since in both places the line of de- 
markation is evidently indicated by a very evident difference in the 
texture of the inner membrane, by the greater size of the lower por- 
tion into which the other opens, and by its projecting above this 
latter, giving rise to a cul-de-sac. 

82167. In the normal state the ileo-colic valve separates the 
small from the large intestine, so as to allow the substances contained 
in the first to pass into the second, but entirely preventing them from 
re-ascending from the latter into the former. This efiect depends 
both on the action of the muscular fibres and the;form of the valve. 


B. CECUM AND VERMIFORM APPENDIX, z 

$ 2168. The portion of small intestine which passes beyond the 
colon, ($ 2166) is composed of the c@cum (intestinum c@cum), and 
of the vermiform appendix (appendicula vermiformis),* which origi- 
nally form but one, and which do not begin to be distinct until after 
the early years of life. 

$ 2169. The c@cum is elongated, triangular, and as large as the 
rest ofthe colon. It extends from an inch to an inch anda half be- 
yond the terminating portion of the small intestine. The muscular 
fibres, in particular, are very irregular, and very much interlaced near 
its closed extremity. It is terminated by a blunt summit, of which 
the vermiform appendir is the prolongation ;f :the latter, however, 
rarely leaves its centre, but arises from its left side.a little, posteriorly. 


* J. N. Lieberkulin, De valvula coli et usu processus vermicularis, Leyden, 1739. 
—J. Vosse, Deintestino c@co «jusque appendice vermiformi, Gottingen, 1749,— 
Van den Busch, De intestino c«@co @jusque processu vermiformi, Gottingen, 1814 

4 Louyer Villermay, Observations pour servir a V’histoire des inflammations de 
Pappendice du cacum; iu the Archiv. gener, de ımddecine, vol. v, p: 246. 
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It is the narrowest part of the alimentary canal. A small fold of pe- 
ritoneum unites it to the lower extremity of the mesentery, and to 
the spermatic vessels which are situated below it. | 

This appendix is generally about three inches long. 

Excepting its orifice, which is a little broader than the rest, and 
tunnel-shaped, its breadth is nearly equal in every part, and is about 
two lines. Itis terminated in a blunt sümmit. A transverse fold, 

a kind of valve, sometimes, but not always, separates it from the 
cecum.* 

Near the end of the cecum, the three bands which form the longi- 
tudinal muscular layer of the large intestine, unite toform a thinner 
and uniformly expanded membrane, which is extended on the vermi- 
form appendix, where it assumes the same arrangement. 

$ 2170. T'he parietes of this appendix are as thick as those of 
the large intestine, and its inner membrane forms, from its great 
number of large and extremely compact muciparous glands, a very 
complex net-work, similar, although much larger than that formed. 
by the inequalities of the inner face of the rest of the colon. n 

Not unirequently, althöugh not always, this inner face also pre- 
sents larger transverse prominences, folds similar to those at the ori- 
fice of the appendix. 

The vermiform appendix is not always situated exactly in the same 
place ; it sometimes descends almost entirely into the pelvis, the edge 
of its mesentery opposite to that which adheres to it, being loose. 
Sometimes it goes upward, passing under the commencement of the 
large intestine. Sometimes then it assumes this ascending direction 
in its whole extent, and sometimes its lower extremity again curves _ 
downward in a greater or less extent. 


















C. ASCENDING COLON. 


$ 217]. The large intestine begins with the right or ascending 
colon (I. colon dextrum, s. ascendens), which is its shortest portion, a:- 
cends before the right kidney, with which it is intimately united by 
the right lumbar meso-colon, and extends to the anterior part of the 
lower face of the right lobe of the liver. In this place it describes a 
right oran acute angle under the base of the gall-bladder, with which 
it has normally no connection, goes to the right, and is continugus | 
with the transverse colon, 


D., TRANSVERSE COLON. 


$ 2172. The transverse colon (colon transversum) is attached to the 
posterior wall of the abdomen by a ınuch broader fold of the perito- 
neum than that of the preceding, terıned the transverse meso-colon ; it 
is situated below the stomach, with which it is always more ur less 


* Morgagni, Advers. anat. Anim. X IV.—Bonazzoli, Observ, in intesi. el renibus 
habite ; in the Cumm. Bonon., vol.ii. p. 2. p. 138. 
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intimately united by the great epiploon, and always descends more 
or less before the folds of the small iutestiue, usually to the umbilical 
‘ region, sometimes even to the small pelvis. It is always much 
longer than the ascending colon, and sometimes very much exceeds 
it in size, and then describes several circumvolutions. It extends 
from the right tothe left side. Its two extremities are intimately 
‚ attached to the duodenum by the meso-colon, which is much shorter 
in these two parts than in its centre. On the centre ofthe anterior 
face of the right kidney, and at the lower extremity of the spleen, it 
'is continuous with the descending colon, describing either an arch, 
\ora more or less acute and sometimes a double angle. 


E. DESCENDING COLON. 


$ 2173. The descending colon (I. colon descendens) extends from 
the lower extremity of the spleen to the pelvis, passing along the 
‚lower half of the anterior face of the left kidney, then the quadratus 
‚lumborum muscle, and finally the upper and inner part of the left 
iliacus muscle. It is continvous with the rectum before the right 
‘sacro-iliac symphasis. 

It is attached to the posterior wall of the abdomen, above by a 
‘short, and below by a very large fold of the peritoneum. 

This lower part projects more or less forward, and to the right, 
sand sometimes adheres to the c@cum; it describes a curve, hence it 
Fis called the S, or sigmoid flerure of the colon (flexura sigmoidea, s. 
tiliaca, s. $. romanum). 
> F. RECIUM. 

$ 2174. The rectum (I. rectum) is the last portion of the intestinal 
tcanal, and it opens externally by the anus. It begins atthe lower 
“extreinity of the colon, is attached to the left half of the anterior face 
“of the sacrum in aslight portion of its upper extremity, by a short 
#fold of the peritoneum, termed the meso-rectum, and in the rest, sim- 
ly by cellular tissue; it goes from left to right, and from above 
‘downward, so long as it is surrounded by the peritoneum, and does 
not begin to descend ina straight line until this membrane leaves it. 
 Sometimes it descends in the pelvis on the right, and not on the 
left side of the sacrum. In one case ofthis kind observed by us, the 
#great inferior left curve or the sigmoid flexure of the colon, advanced 
very much toward the right, united very intimately at its centre with 
the commencement of the ascending colon, and was attached in this 
anner to the right side. Its ascending and descending portions 
were also attached and separated a little from each other inferiorly. 
"Below this point, the commencement of the curve and that of the 
rectum were also united by a fold of peritoneum, whence there was 
a considerable depression, which might easily receive a portion of 
mall intestine several inches long, and thus give rise to an internal 
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Although we may justly consider the rectum as the lower part of | 
= large intestine, the rectum differs from it in several respects. In 
act: 


lst. It is almost always much broader, and in this respect it exceeds 
more or less the other portions. 
. 2nd. The peritoneum covers it only in its upper region; even there 
it covers, in most of its extent, only its anterior face, and forms no 
epiploic appendages on its surface. 

örd. Its muscular fibres are much stronger, and the longitudinal 
layer surrounds it in every part. 

The inner membrane is also smooth and filled with simple muei- 
parous glands, but these glands are smaller and fewer.® 


* The recto-vesical operation for stone, introduced by Sanson, which becomes 
more extensively known every day (J.L. Sanson, Des moyens de parvenir a la 
vessie par le reclum, Paris, 1817), requiresa more detailed description of the ana- 
tomical relations ofthe rectum. Taken as awhole, this iatestine extends from 
the upper strait of the pelvis to theanus. Its direction is at first a little oblique 
from left to rissht, and it curves toward the lower part ofthe cavity of the pelvis to 

o from behind forward, under the bladder, to the level of the prostate gland, be- 

ow which it again curves from above downward, and a little from before backward. 
‚We may then consider it formed by three parts separated by these two curves, and 
distinct in their situation and structure, and the nature and importance of their 
connections. The first or superior is directed from above downward, and a little 
obliquely froın left to right; it extends from the end of the sigmoid flexure of the 
colon to the place where the intestine leaves its peritoneal envelop, and curves to 
go below th@ bladder : it forms more than halfofthe rectum. It is tortuous, loose, 
smooth, covered by the peritoneum, and attached loosely to the posterior wall of 
the cavityofthe pelvis by a fold of this membrane. The second or central part is 
included between the two curves, and is about three inches long; its direction is 3 
oblique from above downwardand from behind forward ; itis slightly curved in the 
same direction, is fixed and immoveable, and constantly corresponds posterioriy to 
the lower part ofthe sacrum, the coccyx, and the base forıned by theischio-coceygei 
muscles: forward to the base of the bladder, from which it is separated downward 
and outward by the seminal vesiclesand the vasa deferentia, and still lower by the 

rostate gland: finally, onthe sides to an abundance of cellular tissue, It differs 
in structure and organization from the upper portion, being wholly destitute ofthe” 
Bene, except sometimes at the hishest part of its anterior face, when the 

ladder is considerably retracted ; its muscular coat also is much thicker, and 
formed of much stronger and more numerous longitudinal fibres; it isevery where” 
surrounded by a cellular tissue, compact only below the prostate gland, loose and 
very abundant in the rest ofthe circumference of the intestine. Finally, the lower” 
portion of this latter commences below and ona level with the prostate gland, and” 
terminatesat theanus. It variesin length from one inch to aninch anda half. Ic 
is broader aboye than below. Its direction is oblique from above downward, and 
little from before backward. Near its origin it is every where surrounded b 
abundant cellular tissue, except forward, where it corresponds to the prosta 


to the coccyx. This muscular ring 
tunic of the ıntestine, isunited forward and upward to the prostate gland, and 18 
adapted in every part to very abundant and fatty cellular tissue. Thus the uppef 
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C. FORM, 























$ 2175. The large intestine is not uniformly eylindrical like the 
other sections of the intestinal canal, but presents numerous eleva- 
' tions and depressiuns, which render its surface uneven. In fact the 
longitudinal fibres are there united in three bands separated by 
spaces, and the muscular membrane considered generally is shorter 
than the inner tunics. Hence it follows, that when the cavity of the 
large intestine receives the residue of digestion, it forms between 
the three bands three series of rounded burs® which vary in size, 
and are termed cellules (cellule, s. haustra). 
These bursz are all similar but are not perfectly alike, and are 
no where arranged symmetrically. Their origin from the cause men- 
|tioned is proved by the fact that on cutting the bands the inequa- 
‚lities disappear in the place corresponding to the incision, and the 
‘ canal there possesses a perfectly cylindrical forın, 


D. LENGTH AND BREADTH. 


$ 2176. The length of the large intestine is about five feet, and its 
|breadth when moderately distended varies between an inch and a 
|half and two inches. 


E. ARRANGEMENT OF THE TUNICS, 
“ A. PERITONEAL COAT, 


$ 2177. In most of its extent, especially in its ascending and 
‘descending portions, the large intestine is covered by the peritoneum 
(only forward and on its sides and not on its posterior face, which is 
Jattached to the adjacent parts only by very loose cellular tissue. The 
{transverse portion, on the contrary, is every where surrounded by the 
[peritoneum. From the loose portion ofthe peritoneal coat arise the 
#epiploic appenduges (appendices epiploice.) 


B. MUSCULAR MEMBRANE, 


$ 2178. The muscular membrane of the large intestine, except 
Üthe rectum, is thinner even than that of the small intestine. It 
Jis composed, as in every other part, of longitudinal and of trans- 
vverse fibres, 


Bon of the rectum is moveable, and covered Ye the On un) whilethe mid- 
le and inferior parts, forming together about at least four inches, are surrounded 
"in every part by an abundance ofcellular tissue, and ure attached, but have no 
peritoneal enyelop. F.T. 
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The longitudinal fibres distinguish the large ihtestine from all 
the other portions ofthe intestinal canal in this respect, that gene- 
rally speaking, they are united in three bands, situated at nearly 
equal distances from each other, about from four to six lines broad, 
which gradually increase in thickness from the eircumference to the 
centre. One of these bands is situated posteriorly, and corresponds 
tothe point where the intestine is kept in place by the peritoneum; 
the second is anterior, and proceeds in the middle portion below the | 
insertion of the epiploon;; the third oceupies the inside of the ascend- 
ing and the descending portion, and the lower side of the transverse 
portion, where it is perfectly loose. All terminate at the vermiform 
process and in the longitudinal fibres of the rectum. 

The thickness of the muscular tunic of the large intestine is dimi- 
nished by the insulation of its longitudinal fibres. 

The bands are much thicker the greater the number of these fibres, 
from which they arise. 

They are about half a line thick, so that the thickness of the mus- _ 
eular tunie is considerable in the parts which correspond to them. 

‚We also find at intervals between these three bands several distinet 
fasciculi of longitudinal fibres ; and in subjects where the muscular 
system is very much developed, the large intestine is entirely sur- 
rounded by a layer ofthese fibres, always arranged, however, so that 
the intermediate fibres are much weaker than the three bands. 

The eircular fibres coustantly surround the whole of the intestine, 
but they are much feebler than the longitudinal. 


G. MUCOUS MEMERANE. 

$ 2179. The mucous membrane is perfectly smooth when consi- 
dered superficially, but when examined attentively we observe that it 
is uneven, from numerous small, rounded, oblong, compact depres- 
sions, similar to the points of pins. These depressions give it 
shaggy or honey-comb appearance, as is seen on the inner face ofthe 
mucous membrane of the stomach.* The elevations between them 
occupy a greater space than they, and may be considered as corre- 
sponding to the villosities of the small intestine. f 
The arrangement of the inner membrane of the two sections of the 
intestinal canal differs extremely at the place where they unite, and 
these two sections are separated by a very aistinct line of demarka= 
tion, although uninterruptedly continuous with each other. i 
We cannot determine whether the function of these depressions 18 
secrete, any more than the other parts. We know, however, th 
they are not surrounded by a substance different from that of 
restof the mucous membrane ; but this latter appsars more thin a 
more transparent in these points than in the intervals between the 










or 
1 
’e 


E 
\ 
N 
H 





UF THE DIGESTIVE SYSTEM. 873 


The mucous membrane of the large intestine presents a great 
‚ aumber of muciparous glands, which are distinct or united in pairs 
or in triplets, and situated near each other, These glands represent 
small depressions with a more or less elevated edge. They are very 
evident in intestines hardened by alcohol, because then the inner 
membrane is/contracted, and assumes a brownish colour. They are 
formed partly by the union of several ofthe smallest glands.* 


F. MUSCLES OF THE ANUS. 


$& 2180. The lower extremity of the rectum is subject to the in- 
fluence of the will, and is moved by several muscles, the sphincters, 
the levatores ani, and the transversi perinei muscles. We shall de- 
scribe here only the sphincters, referring the history of the others to 
the chapter on tbe genitalorgans, with which they are more intimately 
connected than with the anus. 

$ 2181. The anus has two sphincters, an internal and an external, 
both of which result from a greater development of the circular fibres 
ofthe rectum. 


A. EPHINCTER ANI INTERNUB,. 
\ 

& 2182. The sphincter ani internus muscle proves very evidently the 
origin above mentioned; for the longitudinal fibres of the rectum are 
deficient from three to four lines, the circular fibres become redder 
and thicker, have the form of a flattened ring, which extends beyond 
the longitudinal fibres. This ring is three or four lines high and 

about two lines thick, and it is situated directly under the skin. 


B. SPHINCTER ANI EXTERNUS. 


$ 2183. The sphincter ani externus muscle is much stronger than 
the preceding, and although a distinet muscle, exactly surrounds it. 
It is situated under the skin, to which it adheres very intimately. It 
is thin and flat; its internal fibres are less arched than the external, 
and the anterior and the posterior unite at an acute angle. Its an- 
'terior and posterior extremities are pointed. 
The posterior extremity is attached to the posterior face of the last 
piece of the coccyx either directly or by a compact cellular tissue. 
The anterior blends with the transversus perinei muscle, and usually 
also in man with the posterior extremity of the bulbo-cavernosus, 
in the female with the constrictor vagine muscle. But sometimes 
‚also it terminates in the perineum,‘ either by fleshy or by tendinous 
fibres, and does not extend to either of these two muscles. 


* Galeati, loc. cil., fig. 3. 
VOL. II, LL 
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In the male it is more oblong, and its greatest diameter extends 
from before backward ; in the female it is more circular, and at its 
anterior part itis broader aud stronger. These differences undoubt- 
edly depend on those which exist in the two sexes in the form of the 
pelvis and the external organs of generation. 


G. FUNOTIONS OF THE LARGE INTESTINE, 


$ 2184. The large intestine absorbs the small quantity of nutri- 
tious substance still contained in its contents, and sends the rest to- 
ward the anus. In this course the faces gradually become harder 
and more solid. The action of the muscular membrane finally ex- 
pels them, overcoming the resistance of the spincters with or with- 
out the concurrence of the will. This expulsion always occurs 
periodically. 


B. DIFFERENCES DEPENDING ON DEVELOPMENT. 
$ 2185. Of all the parts in the abdominal cavity the intestinal canal 
isformed first; its mode of development and the changes in its situa- 


tion, form, and volume, present equally remarkable phenomena.* 


A. MODE OF DEVELOPMENT. 








$ 2186. In respect tothe mode of development one part is most in- 
timately connected with the formation of the whole fostus, but parti- 
eularly witlı that of the intestinal canal, and must consequently be 
mentioned first: we mean the umbilical vesicle (vesicula intestinalis, 
s. umbilicalis). It is a small, more or less rounded pouch, situated 
between the chorion and the amnion, and is probably much larger in 
proportion to the fetus the more recent the period of conception. It 
is even greater than the footus during-the early periods of gestation, 
and we have reason tothink that it is always formed before it. It 
extends first to the anterior face ofthe body of the feetus, which rests 
directly upon it. But gradually and even early in the first month 
of gestation, it diminishes much, and is situated farther from the 
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Nabelhläschen, ED in Oken and Kieser, Beytragen, Hamburgh, 1806, 1807. 
handlungen aus der menschlichen und vergleichenden Anatomie, 
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x.—D, Kieser, Der Gespriung‘ des Darmkanas aus dem Nabelbläschen, Gottingen, 

1810.—Hoechstetter and Emmert, Ueber das Nabelbläschen ; in Reil, Archiv, für 

die ER vol. x-—Fleischmann, Leichenöffnungen, Erlangen, 1815, p. 1-75. > 

—J. F. Meckel, Sur la formation du canal intestinal dans les mammiferes et en 

en dans ’homme; in the Journ. compl. du dici. des sc. med., vol. ii, p- 
19 and 289,—L. Rolando, Sur !a formation du canal alimentaire et des vis 

qui en döpendent; in the Journ, compl. dessc. med., vol. XVis, P. 53. 
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feetus, sothat in the second month it is on the outside of the umbili- 
cal cord. 

Do the parietes of the umbilical vesicle and the intestinal canal 
primitively communicate? Several anatomists of great merit * 
think that this communication is demonstrated neither in the fogtuses 
of the mammalia generally nor in that of man in particular. The 
following facts, however, render this opinion very probable: 

Ist. The analogy with birds, reptiles, and cartilaginous: fishes, to 
the vitelline membrane of which the umbilical vesicle corresponds 
perfectly,f and in wbich it is proved that the communication in 
dispute exists at all periods of fotal existence. 

2nd. We sometimes perceive in very young feetuses a canal which 
goes across the umbilical sheath, from the vesicle to the abdomen, 
and by which we can at pleasure empty the vesicle of this fluid, and 
fill it again.t 

3rd. We always find in the foetus, until the commencement of the 
fourth month, blood vessels which go from the mesentery to the um- 
bilical vesicle, unite first on this latter, but gradually extend only 
to the anterior wallof the abdomen, and finally die, and are ruptured 
or entirely effaced. These are the omphalo-mesenteric vsssels (vasa 
omphalo-mesaraica), comprehending an artery and a vein, which 
arise from the mesenteric vessels.$ 

These vessels also exist in birds, where they go to the yolk, pro- 
ceeding along the vitelline canal. 

4th. The intestines are at first very near the umbilical vesicle, and 
are situated out of the abdomen in the umbilical sheath, which at 
this period really makes part of the abdaminal cavity.|] 

It is not unfrequent, proportionally speaking, to find in the full 
grown fetusa canal which extends from the intestine to the umbili- 
eus, which opens in this latter place, and is always attended by the 
omphalo-mesenteric vessels.T 

It is then very probable, though not certain, from all these facts, 
that the umbilical vesicle and the intestinal canal originally com- 
municate, There are, however, others which really demonstrate 
the existence of this communication. 

Thus we have mentioned above a human fastus five lines long, in 
which we saw distinctly a filament attached to the umbilical vesicle 


#* Emmert.—Hoeschstetter.—Cuvier, Ann. du Museum, vol. iüi. 
+ Needham, De form. fetu, London, 1667, p. 79.—Blumenbach, Spec. phys. 
. inter anim. cal. sung. 00, et viv., Gottingen, 1789, p. 11. Sammerring, in 

Haller, Grundriss der Physiologie, vol. ii., p. 799, 800. i 

+ Hunter, Analomische Besc reibung des schwang. Uterus, p. 68. u 

$ Meckel, Handbuch der pathologischen Anatomie, vol. i., p. 563.—We have 
since verified tbis remark in at least ten fetuses of thisage. 

f Meckel, all ei ar 1806. p. 301.—Oken, Beytrage, 1806. ch. ix. 

« We have collected, in the first volume of our Hand, der Path. Anatomie, all 
the known cases ofthis BT? one of which we observedand described (Reil, 
Archiv, für die Physiologie, vol. ix). 
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and extended to the intestine, and we have figured this communi- 
cation as it exists in foetuses of sheep and cows,* since admıtted by 
Bojanus also in the fogtuses of sheep.t 

Men, however, of high authority, doubt it. Emmert, Hachstetter, 
and Cuvier, assert that there is no continuity of substance between 
the two organs, and that the communication existing between them 
is established only by the omphalo-mesenteric vessels. In fact, they 
admit, beside these vessels, a third filament, extended between the 
vesicle and the intestine, but they do not consider it as a canal of 
union, but only as a simple prolongation of the peritoneum. The fol- 
lowing are the arguments in support of their opinions: 

lst. The impossibility of passing water or any other fluid from 
the vesicle into the intestinal canal.t 

2nd. The great difference between the white and thick substance of 
the alimentary canal, and the thin reddish membrane of the vesicle, 
and also the pellucid and delicate membrane which unites these two 
organs, and accompanies the omphalo-mesenteric vessels.$ 

But we may reply to the first objection, that the phenomenon on 
which it rests depends perhaps on the narrowness of the canal, and 
also on the thinness of the vesicle, and demonstrates at most the ab- 
sence of a hollow canal of communication, the admission of which is 
not absolutely necessary, since the intestinal canal of several animals 
is solid at intervals, in the normal state. 

The second objection also loses its weight, when we consider that 
the alantoid membrane and the urachus vary at least as much from 
the bladder, and we observe as great, or even greater constant dif- 
ferences between different parts of the same system. This remark is 
inore reasonable, since we have found the opening of the communi- 
cation greatest in sharks, where the differences between the vitelline 
membranej;and tke intestinal canal were most distinet. Farther, the 
differences are also considerable in the cases last mentioned. Ei; 

We think then that we must at present admit a continuity of sub- 
stance between the umbilical vesicle and the intestinal canal, with- 
out pretending to decide if the cavities of the two organs open into 
each other. ; 

From the analogy of the development of the intestinal canal in 
the fetuses of birds, this canal is formed-in the following manner. 
The vitelline membrane, which is at first in direct contact with the 
vertebral column, begins by forming a small prominence on each 
side, so that, originally, the intestine, which has the form of a groove, 
BAT j 












’ 
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* Müller, De genitalium evolutione, Halle, 1815, fig. 1-2, p. 11. >> 

+ Sur la vesicule ombilicale du feetus de brebis; in the Journ. compl, du diet,. 
des sc. med., vol.ii., p. 84.—Dutrochet, Recherches sur lesenveloppes du fetus; 
inthe Mem. de la soo. med. d’&mulation de Paris, 1816; and a note to the Re- u 
Flexions du professewr Emmert sur la vesicule ombilicale, in the Journ. comp, 
des sc. med., vol. ii., pP. 369. e 

+ Emmert, in Reil, Archiv. für die Physiologie, vol. x. p. 52. 

$ Emmert, Zac. cit,, p. 75. { 
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'opens anterlorly. This groove gradually forms, by the increase of 
| its parietes, from behind forward, from above downward, and from 
# below upward, to the place where the cavity of the intestine commu- 
nicates with the vitelline sac by the vitelline canal, the diameter of 
which always diminishes.* Oken’s opinion, that the intestinal ca- 
nal should be considered as a kind of excrescence of the umbilical 
vesicle, which enters already formed into the abdomen from above 
and from below, is less probable, and is unsupported by facts. 
$ 2187. Does the intestinal canal always communicate with the 
umbilical vesicle in one determinate point? What is this point ? 
First, this canal is continuous with the vesicle by its anterior 
edge, but very probably the point to which the communication is 
finally confined, always corresponds to a determinate place, although 
it mayjvary in a certain extent. 
Two such points have been mentioned. Oken thinks itis the 
, point of union between the large and small intestine. He considers 
the vermiform appendix and the cecum as the result and the re- 
mains of this communication. In this view of the subject, the um- 
| bilical vesicle in collapsing, and the intestinal canal on descending 
deeply into the abdomen, produce a contraction, a kind of neck, the 
| parietes of which approach, and are finally blended. This sepa- 
rates the intestine from the umbilical vesicle. The canal then en- 
ters into the abdominal cavity, where the situation of the intestines, 
hitherto parallel, necessarily changes, so that the anterior joins the 
neck at an angle, and the neck becomes a prolongation of the pos- 
terior, which preserves its former direction. Hence, according to 
Oken, the upper intestine seems to penetrate into the lower, the 
angle of union becomes the ileo-cacal valve, and the neck gives rise 
(to the c@cum and its vermiform appendix. But, 
lst. Wedo not see why the contraction of the intestine, and their 
‚ entrance into the abdomen, necessarily result in causing the üpper 
part of the intestine to enter into the lower, and form a vermiform 
‚appendix. This is still less probable, inasmuch as the c@cum and 
| the ileo-colic valve are rarely deficient in man from a primitive de- 
}viation of formation, while they are normally absent in many mam- 
/malia provided with an umbilical vesicle; while others, in whom the 
‘cwcum is very large, have no vesicle. The great differences in the 
length and structure of the cacum, render Oken’s opinion very im- 
|probable. It is even more probable, on the contrary, that the con- 
‘sequence of such a formation would be a simple uninterrupted canal. 


” 


* Wolff demonstrated long since the manner in which the intestinal canal was 
# förmed by the vitelline membrane, in birds, after very correct:and careful obser- 
“vations, made at an useful time, that is, at a period very near its first formation. 
4As Needham, Blumenbach, and Semmerring, have demonstrated the identity of 
the vitelline envelop and tlıe umbilical vesicle, Oken had no right to claim, as he 
I has done (Beytragen zur vergleichenden Anatomie, 1806.— Lehrbuch der Natur- 
geschichte, 1815, p. 3), the honour of haying discovered in the envelops of the 
Ffetus of the hog, that the intestinal canal is formed from the umbilical vesicle,. 

t Loc. cit., part ii, p, 85. 9 
LL 






































378 DESCRIPTIVE ANATOMY. 


2nd. The cause to which Oken attributes this change does not exist; 
‚for the coecum is formed long before the intestines pass into the ab- 
domen, and is itself inclosed in the umbilical sheath. 
örd. If the cacum was the point where the intestine was detached 
from the umbilical vesicle, it would also be the most anterior part of 
the intestinal canal, and the nearest tothe vesicle. But this never 
vccurs, for we always find a fold of the small intestine before tne 
vermiform appendix. Oken, it istrue, has figured the contrary, ac- 
eording to his idea, that in man the intestines must detach them- 
selves from the umbilical vesicle,* but unfortunately this does not 
exist in nature. 
$& 2188. Oken’s opinion is still less admissible, "since arguments 
unıte.to render it very probable, that the communication between 
the intestine and the umbilical vesicle always existsin a determinate, 
but very different place from that mentioned byhim, This place is in 
the small intestine, and nearer its lower than its upper extremity. 
The arguments in support of this second opinion, all of which are 
opposed to the theory of Oken, are the following :— 3 
Ist. The canals between the intestine and the anterior wall of 
the abdomen, always proceed from this point, 
2ud. In one rare case, in a full grown fetus, monstrous from the 
development being arrested at several times, there was a reai umbi- 
lical vesicle inserted in this canal.f 
örd. In this part ofthe canal, the vitelline canal in birds and rep- 
tiles terminates. 
4th. We find as the normal formation in most birds, and perhaps 
also in some mammalia, and not unfrequently as an anomaly, in this 
part, and never in any other, in man and other mammalia, a single 
rounded prolongation, varying in length and breadth, and surrounded 
bythesame membranes. This prolongation, termed the diverticulum, 
is evidently a trace of the primitive canal of communication; it is 
frequently attended bothin the fetus and adult, with the remains of 
the omphalo-mesenteric vessels. 3 2 
Very probably, there is a period in the existence ofthe human feetus, 
when a similar small tubercle exists regularly, after the umbilical 
vesicle is separated from the intestine. Having found a very large di- 
verticulum attended by the omphalo-mesenteric vessels in four hu- 
man fetuses three months old, which we had occasion to examine at 
nearly ihe same time, we have reason to think that the appendix 
continues regularly until this period, that is, long after the intestinal 
canal has entered the abdomen.f But we now renounce this opinion, 
although it has been refuted by no one. If a diverticulum really 
exist for some time as a normal formation, it disappears long before 
the end of the third month of gestation, since we have scen the 
cecum in the seventh week, although there was no trace of a diver- 
ticulum; whence it follows, that the omphalo-mesenteric vessels 


* Loe. cit,, p: 84. vol. iv. fig. 14. j 
1 Tiedemann, Anatomie der kopflosen Missgeburten, tab. iv. 
4 Handbuch der pathologischen Anatomie, vol. i. p. 565. 
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continue much longer than it. But this circumstance does not prove 
that the diverticulum never exists normally, or that Oken’s opinion 
of the cecum is correct, 

öth. This is the point whence the omphalo-mesenteric vessels de- 
part to go into the umbilical sheath, after, and even before the in- 
testines have entered the abdomen. 

6th. In all these cases one or two normal cacums always exist in 
the part where the large intestine unites with ihe small. 

These different arguments seem to us to render the insertion of 
the umbilical vessels on the ileon much more probable than that of 
this organ, ia the point mentioned by Oken. The diverticulum 
sometimes found, depends either on an abnormal want of energy in 
the formative power, or on the fact, that the neck of the umbilical 
vesicle, which perhaps commonly dies on the surface of the intes- 
tine, does not then disappear except in a greater or less extent. 

Although these arguments were published long- since, Oken still 
continues to maintain that the cecum is the part where the intestinal 
canal is detached from the umbilical vesicle,* and he lays it down 
as a principle either to oppose us, or to support his opinion: Ist, 
that there is never but one caecum ; 2nd, that the cacums of birds do 
not deserve this name, and are only appendages of the bladder; 
3rd, that the ceecum exists in all mammalia, and in all birds and 
fishes who lay large eggs, while it is so small as to be invisible in a 
very few of these auimals, the eggs of which are small;t 4th, that 
this organ is the old vitelline canal. As these assertions are pub- 
lished in an elementary work, they deserve to be examined, although 
it is easily seen that they are totally unfounded. 

In establishing his four laws, Oken has forgotten, 1st, of those 
mammalia which possess two coecums, as the dama and the phasco- 
lomys; 2nd, the co-existence of the canalof the umbilical vesicle, the 
divertieulum, and the ceecum, in themammalia andbirds; ärd, the 
perfect resemblance in the mammalia and birds, in the relations be- 
tween the coecums, the vitelline canal, the diverticulum, and the rest 
of the intestinal canal, since the c@cums always exist on the limit be- 
tween the large and the small intestine, while this is never true ofthe 
canal and the:diverticulum; 4th, the absolute want of facts, esta- 
blishing that the intestinal canal unites with the vesicle by the cacum, 
while there are a great number proving that it always occurs near 
the lower part of the small intestine; Öth, the fact that the volume 
has no effect on the deficieney of the large or small size, and the other 
eonditions of the cacum, since it is very large in most mammalia, 
and is entirely deficient in many birds. Even when we admit that 
the diverticulum of birds isthe coacum, which, however, is impossible, 
his third law would still be refuted. His third remark, “ that the 


* Zoologie, 1815, vol.i, p.2. 
+ Loc. eit., p, 10, 
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cocum exists in all mammalia, &e., but itis so small, as to be inyi- 
sible in a very few of these animals,” is diffieult to understand. 

Oken has also brought forward in favour of his hypothesis : 

lst. 'I'he arrangement ofthe cecums in fishes, in which the vitel- 
line sac of the superior animals is divided into several culs-de-sac. 

2nd. The formation of the chondropterygia,* in which the coocum 
arises distinctly from the vitelline sac. 

One cannot suppose that he himself believes these two arguments 
to be valid: for 

lst. Comparative anatomy demonstrates most positively, that the 
cocums of fishes are pancreatic glands, and no one has hitherto at- 
tempted to compare them to the vitelline membrane, which also exists 
in these animals. 

2nd. The cacum of the chondropterygia is found at the end of the 
large intestine, and the vitelline canal at the end ofthe small intes- 
tine. 

Srd. The vitelline canal is broadly open in the fotus, and exists at 
the same time as the cecum, and is entirely separate from it. This 
Jatter continues during life, while the canal entirely disappears. 

We then have cause to retain our opinion, as it is alsu supported 
by respectable authorities, as Tiedemann,f Cuvier,f Dutrochet,$ - 
and Jxger.|| 


B. SITUATION. 


8 2189. The situation of the intestinal canal varies at different 
periods, as one may conclude from the details already mentioned. 
Although it forms on the anterior face of the vertebral column, it is, 
however, generally further from it in most of its extent, during the 
early periods of existence than subsequently. At first only a small 
portion of its upper and lower extremities exist in the proper abdo- 
minal cavity; all the rest is inclosed in the umbilical sheath, which, 
for his or for other reasons, is then extremely large, and should be 
considered as a prolongation of the abdomen. At first the upper 
and lower extremities of the intestinal canal extend in a straight 
line, side by side, and describe an angle to communicate together ; 
but gradually, at the seventh week of gestation, they proceed back- 
ward, begin to become tortuous, and reunite in a fold before the um- 
bilical opening. Only the small intestine is tortuous, the large in- 
testine is perfectly straight, and its blunt extremity, the coacum, goes 
forward, but always far behind the anterior extremity of the small 
intestine. 

About the middle of the third month, the intestinal canal enters 
entirely into the cavity of the abdomen, where the lower part of the 


„* Isis, ra 
t Anatomie der kopflosen Missgeburten, p. 66- 

+ Isis, 1818, p. 138. 

& Loc. cit. 

I Dettsches Archiv. für die Physiologie, vol. iii. p. 543. 
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small intestine is the last to proceed. At this period, and sometime 
after, the canal, especiallythe large intestine, variesas much as 
before from the arrangement it will afterwards normally possess. 
In fact, the large intestine is not formed of three portions, two 
lateral, which are perpendicular, and a middle transverse portion, 
the richt of which is attached to the organs behind it only by a short 
fold of the peritoneum; but it is formed at first by a perpendicular 
portion, attached by a long mesentery to the centre of the posterior 
wall ofthe abdomen. This portion is gradually refleeted from right 
to left at its summit; itthen descends on the right, so tbatthe union 
of the great and small intestine does not correspond to the right 
lumbar region until toward the end of the fourth month. For a 
long time, and until birth, the descending colon describes in the left 
iliac region, a greater curve than it does in the adult, which un- 
doubtedly depends on the narrowness of the pelvis. 

The situation of the stomach differs primitively from that assumed 
by it in theadult, as itisat first almost perpendicular. The duodenum 
is detached from it, and goes directly downward and forward without 
any curve. When the liver diminishes in size, and the intestines 
enter thejabdomen, the stomach and the duodenum gradually change 
their situation, and assume that which they afterward retain. 


C. DIMENSIONS, 


$ 2190. The intestinal canal is much shorter and narrower the 
younger the fetus is. At first it is no longer than the vertebral 
column, on the anterior face of which it is developed. It then be- 
comes more extensive, and extends always in a straight line into the 
umbilical sheath, but when it becomes longer, it is tortuous, being 
situated in a narrow space. 

The small is much broader in proportion to the large intestine 
the younger the feetus is. In this respect, the relation between them 
is opposite to that which exists in the adult, forthe small intestine, for 
along time, is much greater than the large, and even in {he full 
her foetus the latter is frequently not at all or but little broader 
than it. 

On the other hand, the large intestine is much longer in propor- 
tion to the small the younger the fetus is. The difference undoubt- 
edly depends on the fact, that the small intestine is much shorter 
in proportion to the body in the early periods than in the adult. 

The cacum and the vermiform process are at first very small, but 
soon increase considerably, so that they are proportionally much 
larger and broader than they are subsequently. They are not ori- 
ginally separated in the same manner as in the adult; the ceecum is 
not enlarged before it is continuous with its appendix; the latter is 
not as narrow, but represents the extremity of the large intestine, 
which is extended in a cul-de-sac above the ileon, gradually con- 
tracting a little on itself. u. i 
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Asthe c@cum first appears in man, the mammalia, and birds, as a 
small tubercle, which gradually 'enlarges, and of which there is not 
the least trace at first, this circumstance alone demonstrates that it 
is not formed inthe manner mentioned by Oken, but byan en- 
largement ofthe large intestine. Before it appears, there is no 
mark of difference between the large and the small intestine,. The 
ileo-colic valve is at first imperfect and very small; it however 
begins to appear at the third month of gestation, and it is perfectly 
developed in the full grown feetus. 


D. FORM. 


$ 2191. The intestinal canal, during its development, differs con- 
- siderably in its form, and in the arrangement of its membranes. 

We have already mentioned the differences which occur in the 
ca@cum, when speaking of those in dimension. We must add the 
following remarks: 

lst. The stomach is at first much longer and more rounded than 
when the development is completed. The great cul-de-sac does 
not exist originally, and it afterwards is larger than in the adult. 

2nd. The outer face of the large intestine is perfectly smooth 
until toward tbe end of the fifth month. The enlargements, which 
are the sonrces of its great size, appear first in the transverse colon. 

Of the intestinal tunics, the internal particularly presents differ- 
ences relative to the development of the organ. 

Ist. It is more uniform in the different regions of the intestinal 
canal during the early periods of life than subsequently. Of this 
we may be easily convinced by examining the valvules or the 
villosities, 

a. The villosities do not appear before the third month of gesta- 
tion. At this time they are seen first along the whole intestinal 
canal, in the form of longitudinal folds, the surface of which is in- 
dented, and which, like the indentations, gradually increase in num- 
ber. Such is the origin of the villosities.. When they are deve- 
loped in this manner, they exist also in the large intestine till the 
seventh month of gestation, although their length is less at three 

months than in the small intestine, and it diminishes, as well as their 
number, from month to month, in which respect, the two regions of 
the intestinal canal are at first perfectly similar. ; 

b. The valvules of the jejunum do not exist until the seventh 
month; they are even in the full grown feetus but slightly prominent, 
and easily effaced by compression. 

These two peculiarities are curious, as they are analogous to what 
 occurs in animals. 

2nd. The inner membrane of the stomach is thicker, and more 
easily separated from the others in the early periods of fatal existenee 
than subsequently ; it is less easy to insulate it entirely in the form 
of a perfect sac. R r 
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ARTICLE THIRD. 


INTESTINAL CANAL IN THE ABNORMAL STATE. 


$ 2192. The abdominal portion of the alimentary canal presents 
numerous anomalies in its forın and texture.* / 


I» DEVIATIONS OF FORMATION, 
A, PRIMITIVE DEVIATIONS OF FORMATION, 


$ 2193. The primitive deviations of formation belong principally 
to the class ofthose which affect the quantity. 

Among those of the first class, which essentially consist in an im- 
perfect development of the formative power, or a continuance in the 
peculiar type of the foetus, may be arranged the folluwing, some of 
which certainly belong to this class, and others may probably be ar- 
ranged in it. 


I, GENERAL DEVIATIONS, 


lst. Absence. This deviation of formation relates principally : 

a. To the stomach, aspecially in acephalia vera, where the intesti- 
nal canal generally terminates in a cul-de-sac at its upper part, and 
is seldom enlarged. Sometimes a portion of the stomach also is de- 
ficient, particularly the pyloric valve, which is wholly or partially ab- 
sent.f . 

b. Tothe small intestine. It is deficient wholly or partially, in 
acephalia vera, in which we often observe that the large intestine, or 
only the lower part of the small intestine exists. 

c. To the vermiform appendix, which is sometimes, though rarely, 
deficient, even when the rest of the canal is not abnormal. 

d. To the zleo-colic valve, which is then’ simply replaced by some 
strong muscular fibres. 

e. To the large intestine. Here the anomaly exists in several de- 
grees, which are commonly attended with an imperforate anus, 


* A. Monro, The morbid anatomy of thehuman gullet, stomach, and inteslines, 
Edinburgh, 1811,—A. D. Stone, A practical treatise on the diseases ofthe stomach, 
and of digestion, London, 1816.—T.A. Hare, Piew of'the structure, functions, and 
disorders of the stomach and alimentary organs of the human body, London, 1821. 
—G. Law, Observations on derangements of the Araaatıne urgans, and some vieu:s 
of their connection wilh local complaints, Edinburgh, 1821.--Scoutetten, De 

analomie ES en general et de celle du canal digestif en particulier, 
re ‚Recherches sur l’anatomie pathologique du canal diyestif, 

aris, 1823. _ 

f Fleischmann, Zeichenöfungen, p.100-102. 
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(atresia ani), because it usually attends this last deviation of forma- 
tion. 

Very rarely the large intestine is entirely deficient, existing on)y 
asa small appendix in the form of a cul-de-sac of the small intestine, 
Next in respect to frequency, come those cases in which a small 
portion of the large intestine ie deficient, so that the communication 
between the large and small intestine is uninterrupted ; finally, that 
where the large intestine is developed to the entrance of the pelvis, 
but where there is no rectum. Sometimes the rectum partially exists, 
but it terminates in a cul-de-sac, and the space between it and the 
lower extremity of the colon is also closed in a cul-de-sac. 

In this case the rectum sometimes opens into the vagina (atresia 
vaginalis), the bladder (a. vesicalis),* or the urethra (a. urethralis), 
so that a real cloaca is at the same time formed. 

2nd. Diminution in diameter. This anomaly exists in several de- 
grees; in the greatest degree it constitutes imperforation (a. vera). 
It is always attended with the absence of a part, since on account of 
this defect, the part existing terminates in a cul-de-sac. > 

It occurs principally in the anus, where it varies much in degree. 
Sometimes the opening ofthe rectum is closed only by a thin mem. 
brane, sometimes this intestine is replaced entirely by cellular tis- 
sue, or by a full and solid cord. 

Next comes the large intestine, which is imperforate at a greater 
or less distance above the anus. The ileon and colon more rarely 
terminate in a cul-de-sac. 

Still more rarely, the same exists in the small intestine, either in 
some part of its course, or at its upper extremity, or occurs inthe 
stomach, preventing a communication with the small intestine, or 
finally exists in several points of the intestinal canal. R 

Strietures,t (a. spuria) are most frequent in the rectum and anus. 
They seem, however, not to be rare in the stomach, where they pre- 
sent remarkable peculiarities. In this case the stomach is most ge- 
nerally divided by a contraction near its centre,into two sacs, a right, 
narrower.and more elongated—a left, largerand more rounded, The 
upper part of the left sac is usually not concave, but very convex, 
and the form of the two curves, particularly the inferior, are very 
much enlarged, the second presenting a deep groove. The esophagus 
is always inserted at the usual place, and the cul-de-sac is neveren- 
larged. The degree of contraction varies much, from half an inch to 
five inches, judging from the five cases now before us; but the rigbt 
half of the viscus preserves its normal direction. However, in one. | 
case we saw it turned on its axis, so that the convexity looked up- 








\ 


* Cavenne, Observalion d’une imperforation de ’anus, avec ouverture de l’intestin 
dans la vessie; in the Archiv. gender. de med. vol.v. p. 63.—J,G. Hasselmann, 
‚De ani intestinorumque atresia, Utrecht, 1819, Y ® 

+ Boyer, Remarques et observations sur quelgues maladies de l’anus, in Journ: — 
compl. des, sc. med., vol. ii. pı 24.—G. White, Observations on strictures of the — 
rectum, Bath, 1820. - 
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“ward and forward, and the concavity downward and backward, and 
‘ descended here before the right end ofthe cardiac half. 

More rarely the stomach is divided by a second contraction into 
three sacs, of which the third undoubtedly arises from ‘an unusual 
‘separation of the cavity of the pylorus from ihe rest of the cavity of 
the organ. 

All these anomalies are curious, asanalogous with animals. They 

occur principally in females. 

When they exist, the texture of the stomach is unaltered in the 
ceontracted portion. This circumstance, however, is not suflicient to 
Jjustify the opinion mentioned at the commencement of the para- 
graph, that this state constitutes a primitive deviation of formation, 
sand farther, because, as we have already mentioned, the stomach 
eontracts transiently at the same place during digestion, and causes 
«of different kimds might render permanent an arrangement which 
sshould be transitory. The greater frequency of this anomaly in fe- 
smales, is equally favourable to the two opinions. We then have 
reason to think that the contraction in question does not always 
“oceur in the same manner, and this conjecture is rendered still more 
jprobable, as it is sometimes congenital, and attended with other de- 
Vviations of formation, which mark an arrest of development.* 

Not unfrequently, from a primitive deviation of formation, the 
sstomach is no longer than the intestine, in which case it cannot be 
ddilated. 

We might probably mention here a valvular contraction of the 
eft orifice of the stomach, which is very’curiously attended with the 
absence of the pyloric valve.t If, however, this anomaly was not 
@zonfined to a simple contraction, we ought rather to refer it to the 
eviations of formation dependent on an excess of the formative 
ower. 

3rd. Shortness. Occurring sometimes in’the whole of the intestinal 
er but most frequently in the vermiform appendix of the cecum 
nly. 


II- SPECIAL DEVIATIONS, 


$ 2194. The special deviations of primitive formation are: 

lst. In the stomach. 

a. The absence of the base, which we have once observed in a 
hild two months old, where the cul-de-sac of the pylorus was much 
rger than that of the cardia, which was hardly visible. 

b. Its perpendicular situation, which does not always depend on 

he abnoımal enlargement of the liver, or on any other mechanica 

sause. 
2nd. In the intestinal canal. 

a. The prolapsus of this canal into the umbilical sheath in a case of 

xomphalos. Instances of this anomaly are most frequent in the small 


* Sandifort, Obs, anar. path., vol. iii.p. 11. 
+ Fleischmann, Zeichenöffnungen, p, 100. 
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intestine, as when the development is normal, this portion of the 
canal enters last into the abdomen. 

d. The more or less perfect. continuance ofits primitive connec- 
tion with the umbilical vesicle.* 

This anomaly exists in several different degrees. 

Sometimes the umbilical vesicle continues beyond the usual time, 
and communicates with the ileon by an open canal which the 
' omphalo-mesenteric vesselst attend. | 

Sometimes only a canal exists; it varies in length, and extends 
from the same point of the ileon to the umbilicus, where it opens, 
and the omphalo-mesenteric vessels also accompany it.t 

Finally, sometimes a greater or less prominence exists in this place, 

a prolongation termed the diverticulum ofithe ileon, this is often accom- 
panied by the omphalo-mesenteric vessels, which float loosely at its 
extremity, or which are attached to the umbilicus or to another region 
of the intestinal canal, so as to form a plexus, 

These three anomalies are only different degrees of the same devia- 
tion of formation. This is proved by their appearing always in the 
same place, by their connections with the omphalo-mesenteric vessels, 
and finally, the insensible shades which each presents in respect to 
length and size. 

T'hat they have the signification we attribute fo them is proved, 
Ist, by our history of the development of the intestinal canal, by their 
constant co-existence with the cwcum and vermiform appendix, and 
finally, by the fact, that they always have the character of a primitive 
formation. ; ä 

That they depend on a primitive formation is proved by the facts, 
that they are always observed in thesame place, that they are formed 
by all the membranes of the intestinal canal, and that they exist 
simultaneously with other primitive deviations of formation, which 
arise from the development being arrested, or which, at least, favour 
their productions. 

All these circumstances united demonstrate, that it is impossible to 
regard them purely as accidental productions,$ and cousider them as 
excrescences,|| or as contractions,] or hernias** of the ıleon. E 

In fact, the following arguments have been opposed to our theory 
of the diverticula of the ileon :— N 
* Meckel, Eairige zur vergleichenden Anatomie, vol. i., Dt. in, 1s08. Id 
Ueber die Divertikel, in Reil, Archiv für die Physiologie, vol. ix. pt. iii.—Id, 
Handbuch der pathologischen Anatomit, vol. i. p. 553-597.—Fulling, Diss. de 
diverticulo intestinali sex mensium embryonis herniam umbilicalem referenle, 
Marburg, 1807.—Regnault, Observation d’un cas singulier de volvulus; in tie” 
Journ. univ. des sc. Med., vol. ii. p. 108.—P. Rayer, Cas mortel d’enteriteet 
nen BU par un diverlicule de P’ildon; in the Archiv. gen. 
2 iedemann, Anatomie der Aonftosen Missgeburten, p. 66. tab. iv. 

+ Meckel, in Reil, loc. cit., vol. ix. 

$ Oken, in Jeaner Literaturzeitung, 1815, no. 35. 

| Fleischmann, Zoe. eit, 


<@ Littre, Mery, in Mem. de Paris, 1700-1701. ö 5 
** Fabricius and Moryuyni, in Morgayni, Zp, an. med. 34, a. 17. 
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#3 . 
j a. Their inconstancy,* their variety,t while all the transitory 
formations do not entirely disappear when the development is regular, 
‘and also the vitelline canal in birds always continues. i 
b. The existence of several diverticula in the same intestine, or at 
| least that of real diverticula in parts of the intestinal canal beside the 
ileon.t : | 
| c. Their frequent co-existence with deviations of formation by 
‘doubliug or arrest of development.$ N 
| d. The great sizeand thickness of their parietes, which even did a 
canal ofthe umbilical vesicle exist in the early periods of-life, would 
indicate an excess in the formative power.|| 
But we haye already opposed most of these objections before they 
were brought forward, and it is easy to refute them. { 
The first proves nothing, for several other deviations of formation, 
which consist essentially in the development being arrested, are still 
umore rare than the diverticula, and disappear entirely when the deve- 
Hlopment is regular. We shall mention, for instance, the permanence 
of the pupillary membrane, the absence of the extremities, the conti- 
snuance ofthe arterial canal, the urachus, and the omphalo-mesenteric 
wessels, the fissure of the uterus. T'he analogy with birds, which has 
bbeen adduced, is valueless, since even in several birds, asthose of prey, 
the vitelline canal always seems to disappear entirely, and we com- 
zmonly observe traces of the primitive state longer in the lower animals 
&han in the higher classes. 
Against the second objection, the extreme rarity ofthe anomaly on 
rhich it is founded, may be adduced. Farther, we may ask, if among 
lese extremely rare cases, there are not some false diverticula ; ifin 
jthers, the diverticulum is not produced by distension; if in others, it 
fsoes not depend on the union of the intestinal canal with the umbi- 
ical vesicle at an unusual place; finally, if the deviation of formation 
sannot be developed as a primitive anomaly, differently from that 
?hich commonly occurs, although it is impossible to conclude any- 
hing from it concerning this latter. { 
The tbird objeetion favours our views, and is opposed to the theory 
is adduced to support; since even where the whole body is double, 
me organs alone very rarely present the same tendency, for instance, 
“supernumerary finger or eye is not common in this case; while, on 
'e coutrary, the imperfect formations, especially those depending 
1 suspended development, as the fissure of the vertebral column, the 
ull, the palate, and the abdomen, the deviations in the formation 
|the heart and the intestinal canal by defect, are then very common 
enomena. 
























* Oken, in Jeaner Literäturseilung, 1815, no. 26. 
f Emmert, Reflewions sur la vesicule ombilicale; in the Journ, compl. des 
ı med., vol. ii. p, 369. 
: Emmert, loc, cit. 
ı Id., ib 
Id, 
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The fourth objection is not more valid than the otheı three, since 
the difference between the thickness of the parietes and the size of the 
cavity of the diverticulum, depend on the period when the develop- 
ment is suspended, or on other accidental circumstances, which exert 
their influence afterward. The oval foramen is no less an anomaly, 
whether itis an inch or a line in diameter, and accidental mechanical 
influences may sometimes enlarge it during life. 

c, The great size ofthe vermiform appendix, depending on its con- 
tinuing to increase after the type of the fetus, although this anomaly 
may be developed at a later period. 

$ 2195. The deviations of formation, which essentially consist in 
an excess of the formative power, are much more rare than those we 
have mentioned. 

We should probably consider as such the division ofthe duodenum 
into two canals, the existence of two vermiform appendices, doubtless, 
also, the unusual length of theintestinalcanal, instances of whichare 
seen particularly in the large intestine, and which render it more or 
less tortuous, and especially render the transverse colon pendant.* g 
Perhaps we must also refer to this class the real diverticula which 
oceur in other unusual points, although we have every reason to think 
that they should be considered as belonging to those deviations of 
formation relating to the quality. 5 

$ 2196. The primitive deviations of formation which, concern the” 
quality, relate to the form or situation, or to both. Among the latter, 
we must arrange the lateral inversions of the stomach and intestinal 
canal, since in this case the parts are not only situated opposite their 
usual place, but also present a figure the inverse of that they nor=" 
mally possess. a 

The form of the stomach or the intestinal canal, rarely. presents 
primitive deviations of formation in respect to quantity; and the 
examples known of them may all be referred to anomalies in the 
diameter. { 

The situation of the stomach is sometimes changed, this viscus be- 
ing turned on itself so that its convex edge looks upward, and its. 
concave edge downward.t 2 
















B. ACCIDENTAL DEVIATIONS OF FORMATION. 

$ 2197. The accidental or consecutive deviations of formation re= 

late to the extent, the mass, the situation, or the form. b; 

lst. Extent. ei 

a. Excess in extent rarely occurs in the whole abdominal portiom 
of the alimentary canal, but it is observed in all its parts, and iti 


r 


produced by very different causes, thai is, particularly by obliteration, 


* P, Monterossi has figured a great many cases of this kind at the end ofa 
memoir on the unusual curves of ‚the large intesline, considered as the caus 
SRCall 4 new born children, in Brera, Nuovi commentari di medicina, 1819, 
vol. 1v.P.ö. . 

+ Fleischmann, /oc, cit., p, 98, 
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“eontraction, atonia, the latter always from an accumulation of sub- 
sstances within it.* 

The abnormal distension of the vessels of the alimentary canal, 
\wbich not unfrequently exists, deserves to be mentioned here. It is 
"most generally observed in the rectum, in the form of rounded tu- 
\mours, which project into the cavity of the intestines, and are termed 

hemorrhoids.+ It is generally admitted that these tumours are situ- 
‘ated in the hemorrhoidal veins; doubtless, also, the arteries contri- 
}bute to them, although we cannot admit with Cruveilhier, that they 
{@:e new formations, an accidental development of the erectile tissue. 
More probably they depend in some cases on the dilatation of the 
‘small vessels, and in others on that of the larger vessels, and in the 
(last case, where they appear as sacs, the dilated portion is separated 
from the rest of the vessel. 
The vessels of the stomach are generally dilated in melena, and the 
"black substance vomited, or which is found in the stomach, is blood 
more or less changed, which has transuded through their extremities. 
b. Abnormal contractions, when not primitive, are rarely confined 










‘of texture, inflammation, and its consequences, effusion, scirrhus, &c. 
The first commonly occurs when the alimentary canal is not distended 
pr the causes which habitually act upon it, consequently after long 
asts. 

The whole canal is affected. A contraction also occurs in a por- 
tion of this eanal situated below a solution of continuity which 
entirely divided it, consequently when an artificial anus is formed 
after a wound or strangulated hernia. 

2nd. We more seldom find an increase or diminution in mass with- 
out an alteration of texture; the first occurs particularly in the mus- 
eular tunic, and supervenes when this membrane has been unusually 
exercised. Thus it is more rare to find the stomach dilated than very 
muscular in gluttons. The muscular membrane is similarly changed 
in a herniary portion of intestine. 

A ie muscular tunic becomes much thinner in a general loss of 
esh. 

rd. Situation. Deviations in situation should be referred to the 
chapter on hernias, since they generally occur in these aflections. The 
small intestine is particularly liable to a change in its situation, on 
account of its greater mobility, its smaller size, and its situation. Next 
comes the stomach, which generally emerges through the linea alba 
or the upper part of the abdominal muscles, sometimes, however, 
through the umbilical ring. When abnormal openings exist in the 


* Chaussier, Observalion suivie de reflexions sur une dilatalion excessive de 
Vestomac ; in the Bulletin de la soc. med. d’cmul., 1823, September, p. 505, 

A: Monte re, Des hemorrhoides, or Traite analylique de toutes les ajjeclions 
Amorrhoi ales, Paris, 1819,—E, Summe, Diss, de hamorrhoidibus @cis, Berlin, 
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toa simple deviation offormation. They generallysucceed alterations. 
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diaphragm, they allow the stomach 10 pass into the cavity of the 
thorax. f 

4th. The principal changes in form are: 

a. Inversion, in which one portion of the intestine isturned, so that 
its inner face becomes the external, and the outer face the internal. 
When this change occurs at the lower part ofthe reetum, it is termed 
a prolapsus ani. In every other part it is called inzussusception or in- 
vagination, because the inverted part enters that below it. The first 
state is more simple, since the portion of intestine which forms het 
prolapsus is composed of two parts, situated one on the other, the 
external of which is reversed and the internal is normal, while in the 
second case is added a third, that into which the inverted portion 
enters. Sometimes we find a still greater number of superimposed 
layers, there being two inyaginations, one within the other. 

; Several invaginations often occur atthe same time. 

They are most frequently situated in the small intestine, undoubt- 
edly because it is the most moveable portion of the alimentary canal. 

Even those intussusceptions which commence very high may de- 
scend into the rectum and emerge from the anıs. 

'T'he most common cause of this state isthe irregular action ofthe 
muscular membrane. Sometimes, however, it is caused mechanically 
by tumours, which force a portion of the intestinal canal downward 
and inward. 

Slight invaginations are doubtless nut dangerous, and disappear of 
themselves; but when they exist to a greater extent they cause in- 
flammation and gangrene of the herniary portion, which is usually, 

but not always, attended with death; sometimes, however, the gan- 
grenous portion sloughs off, and the space is filled by adhesive inflam- 
mation. ; 
5th. Solutions of continuity result either frommechanical influence, 
as the action of a cutting instrument, a rupture, or from a previous 
alteration of texture, as from ulcerations. T'hey are sometimes com- 
plete, and then effect all the tunics, sometimes confined only to the 
museular and peritoneal membranes, whence results a hernia of the 
inner membrane, and the formation of arounded tumour termed a 
false diverticulum (d. spurium). The false differs from the true diver- 
ticulum by its rounded form, by the absence of several superimposed 
tunics, and finally by its occurring in every part, even in the stomach, 
but most frequently in the duodenum, and by the existence of several 
at once.* 
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II. ALTERATIONS OF TEXTURE. 


$ 2198. We.not unfrequently.observe an alteration in the texture of ” 
the intestinal canal, particularly in the stomach, which is its sgflening 


* We have enlarged upon this subject in our Handbuch der pathologischen & 
Anatomie, vol. ii., p- 11, Pr. 
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or thinness, and when cccurring in a still greater extent its perfora- 
ton.* This alteration is seen particularly in the large cul-de-sac 
and in the posterior wall of thestomach, and commences by the inner 

' membrane, which always appears very red in this place. The edges 
of the perforation are very irregular, and differ from those of a per- 
foration caused by an ulcer by the total absence of thiekening and 
harduess of the edges, which are, on the contrary, very thin and soft. 
Sometimes this change supervenes after death; sometimes it occurs 
during life, but in both cases it is caused by the action of the gastrie 
Juice on the stomach, and we may consider it as resulting from the 
digestion of the membranes of the stomach by this juice, which effect 
results when the perforation occurs during life from some change in 
the chemical composition of the gastrie Auid.r 


* Chaussier has givena good description of perforations of the stomach ; we 
shall quote his words. Ulcerations and perforations of the stomach vary in form, 
situation, and extent. Theyaresmall and circular, or large enough to introduce 
the hand into them. They may occur inany part of the stomach, but are seen 
nelaiy atthebaseofthisorgan, in the portion corresponding to thespleen and 

iaphragm. Sometimes then the food enters into the abdomen, or the tlıorax if 
the diaphragm be perforated. But, most generally there is no effusion, the 
ulcerated portion of the stomach being connected with the adjacent parts. If we 
destroy these adhesions, which are slight, a viscous, and sometimes a fluid, flows 
from the stomach, which is not fetid, and sometimes has an odour like musk;; it 
is always brownish, and mixed with blackish Hocculze or molecules, asif finely pul- 
verized charcoal was strewed in mucous serum,. The edges are soft, broken, and 
sometimes surrounded with a more or less marked blackishline. In every other 
part thestomach preserves its usual form and consistence. Itno where presents 
marks ofengorgeinent or inflammation:: only the capillary plexuses of its follicu- 
lar membrane seem to be more developed, SBaLN around the perforation. 

' Sometimes these changes form suddenly ina few hours in healthy persons; most 
ı generally, however, after several days of sickness, and when no violent external 
"cause or poisoning can be suspected Kaulieien des sciences medicales du departe- 
| ment de?’ Eure, no. 53. p. 7). Consultalso on this subject which relates to one of 
' the most important questionsin leralmedicine: Gerard, Desperforalions spontla- 
indes del’estomac, Paris, an. xii.—Morin, Considerations generales sur l’erosion, 
- Paris, 1806.—G. Laisne, Consideralions Nena Ienatel sur les erosions et perfora- 
I tions sponlandes de l’estomac ; in thejournal called Medeeine legale, Paris, 1819, 
Ip, 135.—J.Cloquet, Sur les perforations intestinales; inthe Nouveau journal de 
ı medicine, vol. i. p. 107,—Serres, Observalion d’une perforation de Pesophage; in 
Ithe Revuemedicale, vol. x. p. 166.—Id., Observations de perforations intestinales ; 
‘same journal, vol. x. p. 170.—E, Legaliois, Plusieursperforations du canalintesti- 
Anal et specialement desgros intestins, a la suite d’une affeclion tuberculeuse; in 
"the Archiv. gen. de med.,vol.vi. p. 68.—Louis, Du rämollissement avec amincisse- 
“ment et de la destruction dela membrane muqueuse de l’estomac;, same journal, 
vol. v. p, 5.—Abercrombie, Observations sur P’inflammation et Puledration de 
"Pestomac; same journal, vol.v, p. 447.—Louis, Öbservations relatives aa per- 
}forations sponlandes de l’intestingr£le, dans les maladies aigu&s;, same journal, 
"vol. i. p. 17.—U. Coste, Observations sur les perforations de P’estomac; in the 
4 Journ. univ. des. sc. med., vol. et 257. RER: 

+ This is the opinion of Hunter. e cannot admit it. It rests on Hunter’s 
“opinion in accordance with that of Spallanzani, in respect to the gastrie juice. ‚But 
Nit is very evident that the gastricjuicedoes not exist, as these two pliysiologists 
I have supposed, that it does not accumulate in the stomach between meals, that it 
bissecreted ns atthe moment when the viscusis filled with food, that this seeretion 
his caused by the impression produced by the latter, and so far from being identical, 
"it always variesaccording to the nature of tlıe substances from which the chyme is 
"found, Besides, perforation of the stomach haus never been observed inthe cases of 
“death by starvation hitherto observed, and thatccited by Hunter should bereferred 
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‚When the stomach is thus destroyed in one part, the softening pro- 
duced by the effused fluid extends also to the adjacent portions.* 

$ 2199. The alimentary cana) frequently inflames,f especially in 
its mucous membrane. 

In regard to the inflammation of the stomach, we ought to remark 
that the inner membrane of this viscus, which is the most subject to 
inflammation on account of the numerous vessels it receives, the for- 
mative power it possesses, its connections with the skin, and the direet 
effect of deleterious substances upon it, often presents, when not in- 
flamed, a very deep red colour, which depends on an accumulation of 
blood in the small twigs ot the veins, and is observed particularly | 
after death, from those causes which fayour the stagnation of blood 
in these vessels by opposing its return to the heart. | 

Iu inflammation of the mucous membrane, the mucus becomes 
thicker and firmer. Atthe same time the fibrin is effused on the 
inner face and in the substance of this membrane. The result of 
the first of these phenomena is, the formation of more or less thick, 
hollow, or solid cylinders, which pass off from the anus, and which 
have been wrongly considered as the membranes of the intestine, 
The effect of the second is, tothicken the parietes, and thus to con- 
tract the cavity of the canal. In the latter case partial adhesions 
sometimes, butrarely, occur, and probably arise from ulcerations.f 

In uleers of the mucous membrane, the edges are usually lightly 
turned over, uneven,and hard; sometimes also their edgesare smooth, 
and, as it were, cut. zur Ne 

Inflammation and suppuration frequently form fistula of die ae 
(fistula ani), that is, a canal which commences on the inner face o 4 
the rectum, descends on its sides, and terminates near the anus. 2 
Like all fistulous passages, this canal iscovered internally by an epi- ; d 
dermis, similar to the mucous membranes, and is surrounded with a 4 
dense cellular tissue.$ Dr RE. 4 

In dysentery, where the inflammation is situated principally nö 13 
the mucous membrane of the large intestine, especially of t 1 3 
rectum, this membrane frequently mortifies in several paris, an 3 
black and dry eschars are formed on its surface. 


















; F : : is subject F.G, 
to the erosions mentioned in the receding note. Consult on this su TR 
Gedecke, De dissolutione ERRER sive de digestione quam dicuni ventriculi 
post mortem, Berlin, 1823. 3 ich 
. * Yelloly, Observalions on the vascular appearance inihe ENGE vn i 
d8 Mh) mistaken for inflammation of thatorgan; in the : Br} 
vol. iv. p. 374-425. ; taui 
t Scoutetten, Recherches d’anatomie pathologique, ee Bahn I 
eaisie entre Virritation de la membrane muqueuse du canal in 957 . 
la meningine ; in the Journ. univ. des sc. med., vol. xxvili., P, 257. 
+ Monro, Morb. anat., tab. vii. ; er 
$ J. Howship, Practical observations on the most a N AR 
inteslines and anus, London, 1820.—C, Bell, A ir Blue c nelandı Observazioniil 
vesica urinaria, prostala, and reclum, London, KElTE . en > 4 
on the vrincipal diseases of therecium and anus, London, 1814. 
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Allthese phenomena are usually confined to the mucous mem- 
Ibrane. The tubercular formation, however, ia which rounded, 
whitish, and hard masses are formed, extends from this membrane 
{to the outer face of the organ, where it forms more or less evident 
‚prominences. This change is commonly observed in the latter period 
of tuberculous phthisis, especially in the small intestine. The ulcera- 
tions thus afleet allthemembranes ofthe stomach, and then gradually 
‘extend from within outward. They do not necessarily result in the 
‘effusion into the abdomen of substances contained in the organ; this 

is even proportionallyrare on account of the adhesions with the ad- 
‚jacent parts, or because the opening communicates with another 
portion of the intestinalcanal, or with the exterior, when the wall of 
\the abdomen adheres to the diseased organ. 

Inflammation of the peritoneal coat ofthe alimentary canal is often 

followed by more or less general and intimate adhesions between the 
‘ different parts ofthe passage. These adhesions are sometimes so nu- 
!merous-and intimate that the folds of the intestines form one mass, 
‘which cannot be separated from the snrrounding substance, and re- 
| presents only a canal hollowed in an amorphous mass. 
One of the most common alterations of texture in the intestinal 
ı canal is the scirrhous formation, which extends from the yascular tunic 
and the muciparous glands, where it is primitively situated, to the 
mucous ahd muscular membranes. It blends together all these 
tunics, and renders them thicker and harder; they finally present a 
earcinomatous ulceration.® This alteration of structure causes a con- 
traction of the canal, which is often very great. It is observed more 
particularly in the pylorus, the end ofthe descending colon, and the 
rectum, which depends perhaps only on the disposition of these parts 
to retain fora longer period the substances which pass through them, 
and are also more exposed to irritatior and its consequences. But 
the morbid affection extends also a greater or less distance to its pri- 
mitive source, so that it sometimes attacks the whole stomach and a 
very great portion of the intestinal canal. 

Very probably we must arrange here the morbid alterations de- 
scribed by Monro, in which albumen is deposited in the vascular 
tunic, for all its essential characters are the same, and it differs from 
cancer only in its form, since it appears as small rounded bodies.t 

The fungous excrescences of the mucous membrane are much more 
rare, They have however been found in every part of the intestinal 
canal. Thus authors have described some cases of very large polypi 
of the stomach, one of which extended from the cardiac orifice even 
within the duodenum.f We have lately found in the cadaver of a 







* Bourdon, Observations sur quelques maladies de l’estomac; in the Revue me- 
dicale, May, 1824, 


+ Morbid. anat., p.17. ; 

+ Breschet, Tumeur polypeuse developpde dans V’estomac ; in the Bull. de la 
fac. de med., vol, v., 1817, p. 376. Other cases ofthis kindmaybe found in Monro, 
Morbid anat., tab, vi.—Fabre, Gazetie de sant&, June, 1815. 
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young man frequently affected with abdominal affeetions, and who 
died of violent enteritis, two excrescences of the mucous membrane 
of the small intestine, one of which was about four lines in diameter, 
and was covered in all parts by the mucous membrane, while the 
other, about an inch in diameter, had destroyed this membrane, and 
was unattached. These excrescences are more common in the 
r&ctum* than in any other part. They are similar only in form, for 
they differ much in respect to texture; since they are sometimes very 
hard and solid, sometimes spongy, and of a loose and soft tissue, 
The first probably belong to the class of fibro-cartilages, and the 
others to that of fungous hematodes, 

A tumour of the internal membrane, described by Monro as a milt- 
like tumnur, and which affects the stomach particularly, is doubtless a 
fungus hematodes.} 

In fact, in examining the viscera of individuals who have died from 
a severe attack of small-pox, we have found the inner membrane of 
the intestinal canal very red, but have never seen in it pustules. 


The normal tissues are rarely formed abnormally in the intestinal. 


canal. We must however mention here, the fatty tumours developed 
on the inner face of the mucous membrane,} the hairs which are 
found sometimes alone on the inner face of the intestine,$ sometimes 
attended with teeth, in the'stomach,|| the ossifications of the inner face 
of the intestine,T and finally, at least in certain cases, hemorrboids, 
when they are cayernous formations. 

$ 2200. Foreign bodies of different kinds are common in the abdo- 
minal portion of the alimentary canal, particularly in the intestine. 

Those seen most frequently are the intestinal worms, which in fact 
are more common here than in any other part of the body. The as- 
caris lumbricoides, the tenia lata, s. bothryocephalus latus, and the 


toenia solium, live principally in the small intestine, the trichocepha- 


lus dispar in the large intestine, and particularly in the c@cum, 
finally the ascaris vermicularis, oxyuris vermicularis, Bremser, in 
the large intestine, and particularly in the rectum. 

These worms exist in the stomach only accidentally, and generally 
even not till after death. The openings through which they some- 
times pass into the peritoneal cavity are not formed by then. 

Other foreign bodies, which are much more rare, are coneretions 
introduced aceidentally into the intestinal canal. They are most 


* Meckel, Handbuch der palhologischen Anatomie, vol. ii., pt ii.,p- 511.— Lara 
cıne, Observalion sur une lumeur fongueuse pediculde dans le rectum; in the 
Bull. de la soc. nıdd. d’ emul. ae 1821. > 

+ Morbid anatomy, p. 160. —Rullier, Sur le cancer de ’estomac; in the Archiv. 
gen. demed. vol. ii, p. 380, 5 Q b 

+ Meckel, Handbuch der pathologischen Anatomie, vol. ii., pt. üi., p. 124. 

% Meckel, Memoire sur les poils et les denis quise ddveloppent accidentellement 
dans le corps; inthe Journ. compl. des. sc. me&d., vol. iv.,p.122, 217 

| Huyech, Advers. anat. dec. iii. % R 

@ Meckel, Handbuch der pathologischen Anatomie, vol. ii., pt. ii. p, 227, 
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commonly biliary calculi, which descend into it from the gall bladder. 
Next come the abdominal concretions, which form partially or wholly 
in the intestine.* 


ARTICLE FOURTH. 


GLANDULAR ORGANS OF THE ABDOMINAL PORTION OF THE 
DIGESTIVE SYSTEM. 


$ 2201. The glandular organs of the abdominal portion of the di- 
gestive system,f termed also, together with the stomach, the chylo- 
poetic viscera (viscera chylopoietica), are the liver, the pancreas, and 
the spleen. They are situated in the upper halfofthe abdomen, and 
are intimately connected with each other, and with the stomach and 
the duodenum, not only in situation but also in the vessels and nerves 
they receive, but even, except in the spleen, in continuity of sub- 
stance. In fact they receive their vessels from the same trunk, the 
celiac artery; their nerves come from the same source, the solar 
plexus; finally, the excretory canals of the liver and pancreas, which 
open into the duodenum, are in fact folds of the inner membrane of 
this intestine. 


f I. LIVER. 


A. PERFECT STATE. 
A, SITUATION. 


$ 2202. The liver (hepar, jecur),f the largest gland in the body, 
occupies all the right hypochondriac region, the upper part of the 
epigastric region, and in the female particularly, part of the left hypo- 
chondriac region. It descends on the right side lower than on the left, 


* Meckel, Remargues sur les concretions qui se recontrent dans le anal intesti- 
nal chez l’homme ; in the Journ. compl, des sc. m£d., vol. ii. p. 125. 

+ J. Fantoni, Dejecore, liene et pancreate ; inthe Disc. renov,, Turin, 1745. 

+ A. Rolfink, De hepate, Jena, 1633.—F. Glisson, Analomia hepatis, London, 
1654.—M. Malpighi, De hepate ; inthe De viscerum structura, Bologna, 1666. —J. 
B. Bianchi, Hisloria hepatica, Turin, 1711.—A, Bertrandi. De hepate et oculo, 
Turin, 1748.—A. Franken, Hist. hepat, anat., Leyden,1748.—J.G. Gunz, Obs. circa 
hepar, Leipsic, 1748.—A. Ferrein, Sur la structure des visceres nommes glandu- 
leun, et particulierement sur celle des reins et du.foie ; in theM em. de Paris, 1749, 

.709.—M. Aınbodick, De hepate, Strasburgh, 1775.—F. A. Walter, Destructura 

epatis et vesicule felle ; in the Annot. acad., Berlin, 1786.—Saunders, A trealise 
on the structure, economy, and diseases of the liver, London, 1798,—J, M. Mappes, 
Diss. de peniliori hepatlis humani structura, Tubingen, 1817.—Id., Quelgues con- 
sid£rations sur la strurture du foie et du rein; in the Journ. compl. des. sc. mndd., 
vol. xii., p. 223.—)J. F, Beltz, Qu@dam de heyalis dignitale, Berlin, 1822, 
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so that it is situated obliquely from below upward, and from right to 
left. On the left side it terminates near the upper extremity ofihe 
spleen ; its left portion covers the stomach, the right generally the 
whole right kidney, but when the latter organ is situated lower than 
usual, only its greater upper half. 


B. DIMENSION AND WEIGHT. 


$ 2203. The transverse diameter of the liver in the adult is usually 
from ten to twelve inches; the antero-posterior 38 from six to seven 
inches, The gland is two inches high in its thickest portion. 
.. The liver generally weighs about four pounds in the adult, so that 
its weight in proportion to that of the whole body is as 1 : 36. 


€. FORM, 


\ 

. $ 2204. The form of the liver is irregular and quadrangular. It 
ıs much thicker from one side to the other than from before back- 
ward, and is thinnest from above downward. 

$ 2205. The liver is generally divided into two kalves or lobes 
(lobi), the right and the left, separated on the upper fare by ıhe sus- 
pensory ligament, on the anterior edge by a deep groove, and on the 
lower face by a deep longitudinal fissure, which extends the whole 
breadth of the gland. 

$ 2206. The right lobe (1. hepatis dexter, s. major,) is about four 


times as large as the left (l. hepatis sinister, s. minor), and much ex- 


ceeds it in all its dimensions, but particularly in its thickness. : 

Its upper face is uniformly convex; the lower presents elevations 
and depressions which render it very uneven. 

These inequalities are connected with the blood vessels, the lym- 
phatics and the biliary vessels which enter or emerge from tbe liver, 
and correspond to the fissures (hilus) of the other glandular organs. 

The two edges of the liver, the anterior or inferior, and the posterior 
Or superior, are generally convex, but tbe first is more so than the 
other. The anterior is thin and sharp, the posterior thick and blunt, 
so that the upper and lower faces gradually unite in that part, although 


thereis a very distinct limit between them. 


The left portion of the lower face of the right lobe, which is the 


smallest, and which occupies the centre of the lower face of the liver, 
considered as a whole, has the form ofan H inclined from before 
backward, the transverse bar and the two legs of which are formed 
by the fissures (sulci, s. fove@) which converge behind the lower face 
ofthe liver, between which are the elevations (lobuli). 

8 227. The transverse or median fissure (sulcus intermedius, s. trans- 
versus) is situated about the centre, a little nearer the posterior than 


the anterior edge. We notice in it the commencement ofthe exeretory 
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duct of the liver, or the hepatic canal (d. hepaticus), the commencement 
of the arterial portion of the vena-port® andthe hepatic arteries. The 
hepatic canal is situated entirely forward, the vena-port® between an 
‚ anterior and a posterior series of branches of the hepatic artery. 
Each of these three vessels divides into a right anda left branch ; 
from the hepatic artery are commonly formed two, which are entirely 
distinet, a right and a left. 

& 2208. The left longitudinal fissure (fossa longitudinalis sinistra), 
which separates the right from the left lobe, extends from the ante- 
rior to the posterior edge. The left extremity of the vena-portx 
divides these into halves, an anterior, longer and deeper, and a pos- 
terior, smaller and more superficial. 

The anterior half (fovea-pro vena umbilicali, s. liy. terete) is the 
groove for the umbilical vein or the round ligament of the liver. 

Gunz has asserted, contrary to most anatomists, that this anterior 
half is most generally changed intoa real canal, as in almost all 
animals, by oneor more bands of the substance of the liver, which 
extend like a bridge from the lower face ofthe great lobe to that of 


the small, and are sometimes also replaced by a simple prolongation. 


ofthe peritoneal capsule ofthe gland. 

The posterior half of the left longitudinal fissare, which is more 
superficial than the anterior, especially toward the left lobe, is the 
fossa for the venous canal (fossa pro ductu venoso), which is there di- 
rected from before backward, from below upward, and near its termi- 
nation a little from left to right. 

It is continuous posteriorly with the fissure of the ascending vena- 
cava. 

We rarely find it intimately united with the venous canal by a 
layer of the substance of the liver, which is then very thin. 

$ 2209. The right longitudinal fissure (fossa longitudinalis dextra) 
is much more superficial, and its anterior part, separated from the 
posterior by the vena-portee, differs much from this latter in form and 
ın importance. 

The anterior is plainer and is not covered by the peritoneum, it 
receives the gall-bladder (fossa pro vesiculd felled). This depression 
‚ 15 most generally indicated forward by a greater or less groove, and 
sometimes it communicates near its anterior extremity with the upper 
face of the liver by an opening. 

The posterior is directed from below upward, and is continuous 
with the posterior edge; it is termed the fossa of the vena-cava (fossa 
ven cave@), because it receives the upper part of the ascending vena- 
cava. It blends posteriorly in the blunt edge of the liver with the 
fissure of the venous canal. It is rarely wholly or partially changed 
into a canal by a band of the substance of the liver. 

About twenty small hepatie veins proceed from this fossa from 
below upward, in pairs side by side, and empty into the ascending 
vena-cava; but from its upper part arise two large venous trunks, a 
right and a left, which terminate in the same manner. 
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Thus the vena-cava follows, in the arrangement of its branches, 
the same law as the other vessels of the liver, and although the latter 
is a simple organ, it seems composed of two halves, a right and a left. 

Its vascular fissures are separated from each other on the lower 
face by the posterior middle lobe; they however blend together 
posteriorly. 

$ 2210. The portion of the lower face of the liver, situated be- 
tween the two longitudinal fissures, is divided by the portal eminence 
into two halves, an anterior and a posterior. 

The anterior, which is deeper, is situated between the depressions 
of the gall-bladder and the umbilical vein on one side, and the portal 
eminence and the anterior edge on the other, and has been called 
from its form the square lobe (1. quadratus). 

The posterior is smaller, more elongated, narrower, but more 
prominent, because situated on a narrower base, is found between 
the port, the fissure of the ascending vena-cava, that of the venous 
canal, and the posterior edge. It is termed the lobe of Spiyel 
(lobulus Spigelii, s. caudatus). 

$ 2211. The right portion of the lower face of the great lobe isthe 
most extensive and thickest, and is uniformly convex or concave. 

$ 2212. The left lobe, which is much smaller andthinner, gradually 
teıminates in a blunt extremity. Its upper and its lower faces are 
smooth and united. 

Beside the fissures we have described, we not unfrequently find, 
particularly in the right lobe, several which vary in size and are not 
constant; these are analogous to the division of the liver into many 
lobes in the mammalia. 


D. ATTACHMENTS,. 


$ 2213. The liver is enveloped by the peritoneum, except the right 
part of its posterior edge and the portion of its lower face covered by 
the gall-bladder. This membrane is reflected on it backward by its 


blunt edge, and forward by the portal eminence or the suspensory _ 


ligament. There is no other envelop between it and the tissue ofthe 
gland in most of its extent; we however find an intermediate layer 
of cellular tissue at the posterior part of the upper face near the edge. 
$ 2214. The liver is kept in place by several folds of peritoneum, 
namely :— 
Ist. By the coronary ligament, at its posterior edge. 


2nd. By the right and left triangular ligaments, which form its’ 


right and left extremities, to the lower face ofthe diaphragm. 


3rd. By the suspensory ligament, which is attached to the lower 


face of the diaphragm and to the linea alba. 
'The small epiploon unites it to the small curve of the stomach. 


A short cellular tissue also unites it very looselytothe rightkidney, 


which it receives in a depression of the lower face of its right lobe. _ 


. 
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E. COL@UR, SPECIFIC GRAVITY, AND CONSISTENCE. 


$2215. The colour of tbe liver is brownisk red in young persons 
and those in the prime oflife. It becomes darkish and blacker in 
old age. Its specific gravity is about as 15 : 10. 

Its substance is firm, but brittle. Thus the liver is one of {he 
organs most frequently ruptured, from a mechanical cause acting on 
the parietes of the abdomen when the external parts are uninjured. 


F. TEXTURE. 


$2216. The parenchyma of the liver is not absolutely homogeneous. 
In fact we do not find, as in the other glands and the encephalon, 
the two substances of which it is composed separated from each, so 
that one is placed internally and the other externally. But whatever 
point we examine, these two substances, which are every where 
arranged alternately, are easily distinguished. At first view they 
seem to form undulated bands about half a line thick; but when 
examined more attentively we perceive that the yellow forms a 
coherent mass in all parts of the gland, that it there produces nume- 
rous elevations and depressions, although interrupted in many parts, 
and consequently represents a very complicated net-work. In the 
spaces, which are about a line in diameter, and which are polygons, 
we find a dark substance which does not form a coherent whole like 
the preceding, and which is spfter but less transparent than it. 

Ferrein had already well distinguished these two substances.* 
Haller and Gunzf also mention its discovery. Autenrieth,$ Bichat,|| 
Cloquet,f and Mappes,** have also mentioned this structure, which 
we have always thought was easily seen; hence we consider as 
erroneous the opinionff that they are arranged arbitrarily. Physio- 
logists, however, differ in regard to their uses. Ferrein terms the 
deep coloured substance the medullary, and the bright coloured sub- 
stance the cortical ; while Autenrieth and Mappes have applied these 
terms in opposite senses. The views of these last two writers seem 
to us to be more just than those of the others regarding the difference 
in the consistence and the transparency of the two substances, in 
respect to their colour, or finally theirarrangement in regard to conti- 
nuity, since in all these respects the bright substance is more similar 


%* Mem. de Paris, 1735, hist. 51. 

+ Bibl. anat., vol. ii., p. 253. 

+ De hepale, p. 28. i 

Ueber die Rindensubstanz der Leber; in Reil, Archiv. für die Physiologie, 

vol. vii., 1817, p. 299-308. b j 

| Anat. descript., vol. v., p. 03. 

 Traite d’anat., vol, ii., p. 1032, 1032. 

#%* Loc. cit.,p. 6. ? 

tt Portal, Anat,prat,, 1804, vol. v., p. 278. 
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to the bright substance of the encephalon, the spinal marrow, and 
the kidneys; and the dark substance to the cortical substance of 
these latter. 

When the yellow medullary substance is examined attentively, it 
scems formed of small points or grains. 

We may term the small masses composed of medullary and of cor- 
tical substance the lobules (acini), although they are more blended 
than in the other glands, and are not separated by spaces filled only 
with cellular tissue ; so that the structure of the liver is consequently 
much less lobular than that of the salivary glands. 

From the consistence and hardness of the substance of the liver, 
the orifices of the vessels which are intimately united with it remain 
gaping when it is cut. 

$ 2217. The liver is formed by the ramifications of the biliary 
ducts, of the vena-port®, of the hepatie artery and the hepatic veins, 
and by lymphatic vessels and nerves, united by mucous tissue. It is, 
however, essentially formed by the biliary vessels and the mucous 
tissue which surrounds them. 

$ 2218. The vessels of the liver are not all distributed exactly in 
the same manner. They vary in their connections with each other, 
and with the substance of the organ. 

The hepatic artery, the vena-port, and the biliary ducts are 
‚enveloped in their whole course through the substance of the liver by 
a common cellular sheath, a prolongation of the capsule of Glisson. 
Hence they are not in direct contact with the substance of the gland, 
like the ramifications of the hepatic artery, around which the capsule 
does not exist, and they are more solid and more resisting than the 
latter. 

The hepatic artery seems to be intended for the nourishment prin- 
tcipally of the tissue of the liver; for according to Glisson’s öbserva- 
aions,* which have since been proved correct by Bianchi,} Walter,} 
tnd Mappes,$ it is distributed on the other vessels, giving rise there 
to a very complex net-work. The finest ramifications, however, enter 
the vena-portz.|| 

Its branches are fewer and straighter than those of the latter.l 

When injected it is generally entirely filled, but sometimes this is 
lrue only of the vena-porte.** 

8 2219. The vena-portz forms by far the largest part of the vascu- 
ar substance of'the liver. It ramifies very frequently, and evidently 


* L.i., c. xxix., De arleria: hepatis distributione. 
+ Zoe. ceit., pt.i.,cap. viii., $ 5 
»t Loc. cit., p- 96. 
$ Loc. eit., p. 13. 
|| Walter, p. 96, 99. 
<q Id., p- 95, 96. 
+* Id., p- 68. \ 
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like a disk, although one of the two branches is much larger than the 
other.* 

It terminates in two modes; several branches, some of which are 
very large and even a line in diameter, anastomose with the corre- 
sponding twigs of the hepatic veins,f and hence the facility with 
which the vena-port& is injected through these latter, or the nepatic 
veins through the vena-porte.f Other and more minute branches 
are more particularly connected withthe origins of the biliary ducts; 
but their connections are less intimate than those we have mentioned, 
since by injecting the vena-portz we can never fill the biliary canals 
alone, but the injection always passes into the other vessels, particu- 
larly into the hepatic veins.$ Its most minute twigs do not enter 
into the medullary substance of the liver, but are distributed in the 
eortical substance, and have no direct or proximate connection with 
the first.|] 

$ 2220. The biliary canals differ from the other vessels of the liver, 
as their twigs are larger. Only the large branches unite in theman- 
ner ofadisk. The union of the small twigs is less regular, and seve- 
ral proceed from the same point. Their parietes are much firmer 
than those of the veins. The muciparous depressions upon their 
inner face on the outer half of the liver do not exist except in the 
largest branches, and entirely disappear in the most minute, which 
are perfectly smooth. When they are injected, the injection gene- 
rally penetrates into no other kind of vessel, or when this happens 
the lymphatics,T and next the branches of the vena-port&, are most 
perfectly and frequently filled. 

The roots of the biliary canals seem to arise on the limit between 
the medullary and the cortical substance, although they do not dis- 
tinctly pass through the former.** They never terminate on the sur- 
face of the liver, and even when they are superficial, they penetrate 
within the gland. 

82221. The twigs of the hepatic vein are also fewer and larger than 
those of the vena-portze and the hepatic artery. They do not con- 
tribute as much as the vena-port& to form the substance of the 
liver,tf although their less degree of development is only apparent, 
since their twigs are so small, that they are more easily destroyed 
than the other hepatic vessels. When injected, the fluid scarcely 
passes, excepting into the vena-portse.ff Their direction is generally 
transverse, while that of the other hepatic vessels is oblique from 
below upward, and almost perpendicular, so that they cross these 


* Mappes, p, 13. 

+ Bertin, in the M&m. de Paris, 1765.— Walter, p. 94, 95. 
+ Walter, p. 63,—Mappes, p, 23. r 

$ Id., p. 64, 65.—Mappes, p. 22. 

| Mappes, p. 11-13. 

“ Walter, p. 70.—Mappes, p. 24, 

%** Mappes, p. i» 

+r Walter, loc. cit.. 

tt Glisson, p. 285, 
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latter. Their final twigs are more intimately connected with their 
medullary substance than those of the other hepatic vessels, and it is 


more or less easy to trace them into this substance, which depends 


partly on their not being surrounded like these latter by the cellular 
capsule. 

8 2222. The lymphatics of the liver are intimately connected with 
the biliary ducts, and their cavity directly communicates with them, 
or at least the substance between them is extremely thin, soft, and 
easily destroyed.  'T'hose. of the different regions of the liver do not 
anastomose together, for the injection of one branch fills only the 
portion of the organ to which this branch is distributed, 


B. EXCRETORY PORTION OF THE BILIARY SYSTEM. 


$2223. The excretory portion of the biliary system includes the 
proper ewcretory duct ofthe liver. and a cul-de-sac ofthis canal termed 
the gall-bladder (eystis, s. vesicula fellea, choleeystis). 


A. EXCRETORY DUCTs 


$ 2224. The excretory duct, of which we have already described tbe 
portion within the Jiver, is formed by two membranes, one external, 
solid, and cellular, the other internal, thicker, and smooth, presenting 
numerous and very compact depressions. We distinguish in it three 
portions, the hepatic canal, the cystic canal, and the ductus choledochus. 

The hepatic canal (d. hepaticus), or the first portion of the excretory 
duct, arises in the fissure of the vena-port& generally by two branches, 
one on the richt, which is smaller, and comes from the anterior part 
of the great lobe of the liver, the other on the left, which is larger, 


and arises from the posterior part of this lobe, and from the left lobe. E| 


These two branches anastomose at an acute angle before leaving the 
fissure of tbe vena-porte. The canal formed by their union is from 
one and a half to two inches long, and nearly two lines broad in the 
normal state; it is. directed from above downward, and from right to 





left, and divides to give rise to the cystic canaland the ductus 


choledochus, which make a part of it. 


The cystic canal (d. cysticus) is directed at an acute angle forward, 
downward, and tothe right. Itis narrower, and usually a littlelonger 


than'the hepatic, and enlarges to form the gall-bladder. 


B. GALL-BLADDER, 


2225. The gall-bladder is situated in a special depression of the h 
9 


lower face ofthe liver. It is usually pear-shaped. The extremity, 


near its orifice, termed the neck (cervir), is the narrowest part; it is 3 
broadest in its centre. Its anterior extremity terminates ın a eul-de- 


sac, and is called the base ( fundus) ; it commonly extends a little 
beyond the anterior edge of the liver. The gall-bladder generally 
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sadheres intimately by its upper part to the lower face of the liver, 
Vbut sometimes also it is loosely united with it bya fold ofthe perito- 
neum. The peritoneum covers it more or less perfectly, according 
as it presents one or the other of these two arrangements. 

We find below the peritoneum a dense cellular tissue, in which pro- 
eceed the large vascular trunks, and which is called the vascular or 
inervous tunic. The external face of the second tunic presents some 
ffibres which are generally whitish, proceed in different directions, 
ssometimes very analogous to those of the muscular coat of the intes- 
ttinal canal, and which cannot be considered as forming a distinct 
Hayer. r 

"The cellular tunie covers the internal or mucous membrane, the 
ianner face of which presents folds which represent a reticular tissue, 
MHormed of irregular pentagons, which do not disappear even when the 
ggall-bladder is in its greatest possible state of distension. Some very 
ssmall openings, which are observed on this face, lead to simple glands 
wwhich are commonly invisible. Only ramifications of veins are dis- 
ttributed on the surface of the folds. 

The cystie canal and the neck of the gall-bladder are contracted by 
sabout a dozen transverse folds, which are real valves, and arise from 
üthe internal and cellular tunics. Most of these folds have their loose 
sedge turned toward the cavity ofthe gall-bladder, so.as to form be- 
{tween them and the wall ofthe canal a depression which has the 
ssame direction. 

These folds gradually enlarge from the hepatic canal toward the 
imeck of the gall-bladder. They are attached to each other, especially 
tthe largest, by intermediate, longitudinal, oblique elevations, which 
are less prominent. 
$ 2226. The duetus choledochus, or the lower portion of the exere- 
ttory canal of the liver, is the continuation of the hepatic and the cys- 
ttie ducts. Iris a little broader than these two canals, but it is more 
“similar to the hepatic in structure and diameter, and may be consi- 
tdered the direct continuation of it, for it has {he same direction, and 
ithere exists, at least very frequently, along the opening of the cystic 
«canal, a small elevation between it and these two passages. 
This canal is generally about four inches long ; its lower extremity 

goes to the posterior wall ofthe duudenum, and opens at its central 
ion. Its diameter is generally the same until it opens into the 
!intestine, but it contracts much in gliding between the muscular and 
« cellular tunics of the latter, and finally terminates in an orifice which 
is narrower than the rest ofits course. 

$ 2227. When we cut the duodenum, we observe in the posterior 
“wall the opening ofthe ductus choledochus, in the form of an oblong 
Ütubercle, about four lines in length, and presenting at its lower 
«extremity an opening directed obliquely from above downward ; this 
“opening is generally situated three ınches below the commencement 
«of the intestine, and is formed by the mucous and cellular membranes 
«of the latter and the ductus choledochus, which are uninterruptedly 
«continyous with each other. 
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The lower part of this orifice does not belong to the ductus chole- 
dochus alone, but it is common to the pancreatic canal. 

$ 2228. The most evident function of the liver is the very import- 
ant one to secrete bile, a green, very bitter alkaline liquid, which is 
indispensably necessary to digestion; its physical qualities vary 
much in more than one respect. The bile is generally distinguished 
into cystic and hepatic; the first is thicker, darker, more bitter, and 
consequently more concentrated than the second ; which differences 
depend on the gall-bladder, and not on the different origin of these 
two fluids, although Malpighi* and Galeatif have adopted this last 
opinion, or at leastin part. 

It is very probable, that putting out of view this difference of con- 
centration, the bile has not always the same chemical composition. 

It always contains a considerable quantity, and generally about 
eleven-twelfths of water. The‘rest is composed, according to Thenard, 
of albumen and of resin, of each about an equal quantity, which form 
almost {he wholeof it; a small quantity of insoluble yellow substance, 
ofa still smaller quantity of soluble substance, finally, some traces of 
soda, of the phosphate, the sulphate, and the hydrochlorate of soda; } 
of the phosphate of lime, and of the oxide of iron, allof which are dis- 7 
solved in the water except the yellow substance, which is insoluble.f 
The resin admitted by Thenard and his successors, is produced, ac- 
cording to Berzelius,$ by the action of acids on a peculiar substance, 
similar to albumen. This chemist considers bile composed in 1000 
parts : of water 907.4; of a peculiar substance 80.0; of mucus 3.00; 
of soda and commun salts 9.6. None of these constituent parts con- 
tain azote; this is curious, on account of the frequent change of bile 
into a fatty body, and on account of the analogy of the meconium 
with vegetable substances. 3 

Thenard asserts that picromel, a peculiar substance of a sweet and } 
bitter taste, which commonly occurs in the bile of most mammalia, 
does not exist in that of man, but it has been found there by Che- 
valier.|] 

Probably thebile is formed entirely, orin great part, atthe expense # 
of the venous blood of the vena-porte, and the hepatic artery only 
serves to nourish the liver. : 

The principal arguments in favour of this opinion, are: i 

lst. The distribution of the hepatic artery in the vascular mem- 
branes. 1 

2nd. The existence even of the system ofthe vena-port. Ä 

rd. The great analogy between the venous blood and the bile, and 
between it and the arterial blood. ee 


* De liene, c. vi. g A 

t Com. Bonon., vol. i.—ib. vol. ii. p- i. 

+ Mem. de la soc. d’Arcueil, vol. i. 

$ Med. chir. trans., vol. iii. _ x 

|| Annales de chimie et de physique, vol. ix. 
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4th,. "The relation between the calibre of the hepatic vein and the 
ssize of the liver, without regard to the abundance of the biliary 
ssecretion, while this latter circumstance is always attended with a 
sgreater development ofthe vena-port. 

‘ The arguments adduced against this theory, are :— i 

Ist. The absence of the system of the vena-porte in the inverte- 
!bral animals. 

Znd. The cases where the vena-porte opens into the vena-cava, 
sand the hepatic artery is unusually large. 

3rd. The correspondence between the calibre of the excretory duct 
of the liver and that of the hepatic artery, and the disproportion be- 
!tween that of the hepatic canal and that of the vena-port&, 

These arguments do not refute those on the other side. We have 

treasons for thinkıng tlıat the arterial blood of theinvertebral animals 
Jis perhaps more proper for the secretion of bile than that of the verte- 
\brated animals. Possibly, also, the arterial blood of the-latter was 
}more appropriate for this use in the anomaly on which the second 
“argument rests, than generally, because the biliary secretion then did 
}not contribute to render the blood of the vena-port more analogous 
tto that which circulates in the arteries. Farther, allthe known cases 
«of this anomaly have been observed in children, the bile being less 
Übitter and lessin quantity than usual. Astothe third objection, the 
Ihepaticarterycompared withthe arteries of theother secretory organs, 
iseems too small to admit that it serves for secretion and nutrition. 
Some physiologists, regarding the size of the liver, its constant ex- 
Jistence, and the frequency of its diseases, have been led to believe. 
tthat it fulfils ın the economy another function from that of secreting 
!bile; but this other function is not proved. T'he uses of the bile are 
Inot confined to digestion, but it is connected with the whole vital 
“action; in this respect, the secretion which forms it, prevents an 
sexcess of hydıogen and carbon in the body, as is indicated by its 
increase when the respiratory function diminishes in the animal 
‘series, when it does not exist as in the feetus, or when it is deranged 
as in certain diseases.* 
The purpose of the circulation of the vena-port®, however, may 
also be to attenuate, to assimilate foreign substances brought by the 
“venous system into the intestinal canal, and thus diminish tlıe inju- 
Frious infiuence they might exercise on the body. 























©, DIFFERENCES DEPENDING ON DEVELOPMENT. 


$ 2229. The differences depending on the development of the 
"liverf relate to its volume, situation, form, and texture. 

Ist. The liver is very large during the first week of gestation, and 
" we may say from the first moment ofits appearance, that it is propor- 


* Meckel, Abhandlungen, 1806. 
7 Walter, loc. cit., sect. i.—A. Portal, Observations sur la situalion des visceres 
# du bas-ventre chezlesenfans, et sur le deplacemen t qwilseprouvent dans un üge plus 
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tionally much larger the younger the fotus is. Thus, in the fetus of 
three weeks, its weight is one half that of the rest of the body,* and 
even in the full grown fetus it is to the latter as 1: 18, or as 1: 20, 
while the relation is as 1: 35-36 in the adult. But the great propor- 
tionalsize of theliver diminishes at the end of the first half of gestation, 
because, after this period, the gland increases more slowly. It, how- 
ever, continues to grow till birth; but afterward the absolute weight 
and size diminish until the end of the first year, for we have found in 
five new born children, that the liver was one quarter heavier than in 
five other children from eight to ten months old. 

2nd. The liver at first occupies a much greater space the younger 
the fetus is; even at tbe third or fourth month of gestation, it nearly 
fills the cavity ofthe abdomen, descends tothe crest of the ileum, and 
covers the other viscera. This difference, however, partly depends 
upon its being situated more perpendicularly at first, so that then, that 
face which is afterwards superior, looks forward, and that which is to 
be inferior, backward. 

3rd. Its formation is at first as much more symmetrical as is its situ- 
ation, and its left lobe differs less in size from the right lobe, and the 
limit between these two parts corresponds more to the median line, 
The absolute diminution mentioned above, takes place almost entirely 
atthe expense of the left lobe, for while during this period, the right 
lobe preserves the size ithadat birth, and often even increases a little, 
the left diminishes in every direction, so that in a child ofa year old, 
it is hardly half as large as in a new born child; the lobe of Spigel, 
on the contrary, is more developed. The liver is at first more rounded, 
and its lower face is more convex than it is afterwards. ! 

4th. Its tissue is softer, more homogeneous, more brittle, and more 
vascular in the earlier periods of life than subsequently, where the” 
vessels diminish in size, and manyof them disappear. We, however, “ 
very readily distinguish the two substances in the full grown fetus. 

Sth. Its colour is at first a bright greyish brown ; it does not become 
adeep red until after the first half of gestation; itstintbrightensshortly 
after birth, and its tissue then changes also a litilein appearance. 

$ 2230. The gall-bladder is at first entirely concealed in the sub- 
stance of the liver, is proportionally very long, narrow, filiform, 
little enlarged at its lower extremity, and empty. Its cavity cannoß 
be seen except by the aid ofthe microscope. Its inner membraneis 
smooth until the sixth month of gestation ; broad, irregular elevations 
are then developed in it, between which are narrow depressions, ER 
similar to superficial grooves. These grooves gradually become 
deeper, and also more numerous, and many fissures are developedon 


KW, 


avance; in the M&moires de Paris, 1771.—Id., Observations sur la situation du foie 
dans l’etat nalurel, avec des re sur la maniere_de ee par le tacl, 
plusieurs de ses maladies; in the Mem. de Paris, 17T3.—)J. S. Schumann, De 
hepatis in embryone magnitudinis causis eusdemgue functione cum in fetu tum 
in homine nato, Breslau, 1817. Eu 
* Walter, loc, cit., p- 45. 
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Hihe surface of the elevations; hence, regular and narrow cellules are 
Vormed, which are separated by thin intermediate septa. - 

Notwithstanding its primitive narrowness, the gall-bladder is never 
Hleficieut at any period, according to our observations, as one would 
joe led to believe from some cases where its total absence has been 
iusserted. Its situation also in regard to the other biliary organs, is 
ılways the same; consequently it never arises by a kind of granula- 
ion, developed from the extremity of the biliary passage, but it 
srises in the groove at the lower part of the liver, which is destined 
fwarticularly for it, and which is at first proportionally much deeper 
ıhan in the adult. We have never known it to communicate with 
the liver at first by one or more special canals, while we have seen it 
paanifestly terminate in a cul-de-sac. 


D, ABNORMAL STATE, 


$ 2231. The liver is one of the organs most* frequently abnormal 
an more than one respect, but principally in its texture, which un- 
soubtedly depends on the numerous organic elements which com- 
jwose it. 


A. LIVER. 


$ 2232. The deficieney of the liver has hitherto been observed 
inly in some acephalous monsters; in these it is the rule, which has 
«ut few exceptions, that the liver is always very small. 

This organ sometimes preserves the same situation as in the fetus, 
hich depends on the imperfect development of the anterior face ofthe 
bdomen. In this case it is sometimes situated externally, forming 
äther alone or with the other viscera, an umbilical hernia, in which it 
“wholly or but partially contained. It exists more rarely in the cavity 
ff the thorax, on account of the imperfect development of the dia- 
ıhragm. Sometimes, in these two cases, especially the first, the her- 
itary part forms a prolongation, which is attached to the peduncle; 
is may give rise to the opinion that two livers exist. Sometimes, 
50, when no similar mechanical cause exists, the liver is divided by 
De or less deep grooves, into a greater or less number of distinct .. 
)hbes. 

' Sometimes an anomaly of the liver exists, similar to the latter in 
"xternal appearance, but differing much from it in form and origin. 
! eonsists in fractures of this organ, which are frequent on account 
f its fragility, even when the external parts are uninjured from 


* Portal, Observations sur la nature et le traitement des maladies de foie, Paris, 
""13.—Farre, T’he morbid analomy of the liver, London, 1812-1815.—J. Thomas, A 

eatise on the disenses of the liver and digestiveorgans, London, 1820.—J.J ohnston, 
" treatise on derangement of the liver, London, 1820.—J. Faithorn, Facts and ob- 
rvalions on liver cumplaints and bilious disorders in general, Philadelphia, 1820. 
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external causes, acting not onlyon the region of the body in which 
it is situated, but also upon remote parts, 

It is rare that the liver is abnormally small from a primitive devia- 
tion of formation, but it often diminishes in the course of time, parti= 
eularly in advanced life, and finally becomes unusually hard and 
firm; this state is termed scirrhus, although this terın is not perfecetly 
convenient. 

Hypertrophy* of the liver is one of its most common affeetionsz it 
supervenes at all periods of life, but most frequently in advanced age; 
it is generally attended with a greater or less alteration of texture, 
and particularly with induratiocn, even when it does not depend solely 
on new formations within the gland. 

Induration of the liver, however, is not always attended by its hy- 
pertrophy, although the contrary is generally admitted,since the latter 
is sometimes attended with softening. Hwypertrophy of the liver fre= 
quently attends chronic general diseases, especially rachitis, serofula, 
and dropsy. In this case the gland is usually harder than in health; ° 
but in scrofula, on the contrary, where we find hypertrophy at least 
as frequently, its tissue is softer than in the normal state. The en- 
largement of the liver, which usually attends pulmonary affections, 
is evidently, at least in most cases, an effortof naturetorestore health. 

Induration of the liver is the most frequent alteration of texture, 
and it often exists with or without enlargement. Softening of the 
liver is much more rare, and exists sometimes with, and sometimes | 
- without atrophy of the gland.r 

The new formations in the liver are rarely repetitions of the normal 
tissues: the most common anomaly is the change into fat, which 
exists in several different degrees, usually affects the whole organ, 
and is observed in the idle and luxurious. ; 

Accidental ossification is generally developed on the edge of the 
liver, below the peritoneal coat. Probably it is only a change of 
another accidental formation, for instance, of one of those serous Or 
fibro-serous cysts, often developed in the Jiver, where they form hy- 
datids. i Rt: 

The liver is not unfrequently the seat of entirely new formations, 
generally termed tubercles (tubera).{ These tumours are rarely e 
closed in a cyst, and are rounded. They are generally whitish, s 
dom red or brown. They vary in size from three to four inches. Th 
are frequently very numerous, being developed in the ceatre of 
liver, which is otherwise healthy. Like most new formations, they 
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a 
* V. Murat, Sur P’hypertrophie du.foie; in the Bull. de la soc, med. d’ei 
September, 1821. ; 
+ Portal, p. 117. £ 
+ V. Murat, Des moyens de distinguer entre elles les diverses affections du fü 
desiendes sous les noms de tubercules scrofuleux, d’hydatides, de squirrhie, da) 
dropisie enkysiee, generalement confondues sous le nom d’obstructions; in 
Bull. de la soc. med. d’emul., Septeinber, 1821. 
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Hirgenerally albuminous.* Those, however, which have a brownish 
ttint, appear from some recent experiments to be more analogous 
Ziwwith gelatine.f The diseases they resemble are principally scrofula 
xor fungous hematodes, i 

Allthe anomalies in the mass, size, and consistence of the liver 
Shitherto mentioned, all the accidental formations mentioned in this 
Ziegland, supervene principally after the immoderate use of ardent 
#sspirits. As they render the liver unfit for the secretion of bile, or 
;prevent the excretion of that which it forms, they frequently occasion 
gaundice. This affeetion depends on a deposition of bile in a greater 
vor less number of organs and fluids, particularly in the skin. Itmay 
also be determined by the adjacent organs, and sometimes we dis- 
cover no alteration to which it can be attributed. 

From the important functions of the liver, and’also the intimate 
onnection between it and the mind, this organ varies more or less 
Jin all general chronic and in all mental affections. 

Enntozoariesare developed in this gland more rarely. The animals 
smost common]y found there are hydatids, which occur in the liver 
smore frequently than in any other organ ; they are extraordinarily 
large and numerous, and form very rapidly; they are generally 
ddeveloped in one point, rarely in several, and most commonly in the 
rright lobe. They are commonly separated from the healthy substance 
0of the organ by cysts, usually formed by several layers.. They not 
wunfrequently destroy the liver to a great extent, and quitting the 
place where they are formed, generally proceed outward, most com- 
smonly by entering into the intestinal canal, more rarely into the 
echest and lungs, sometimes even directly through an opening in the 
:ommon integuments. 

Biliary coneretions are more rare in the liver; probably they 
always form in the biliary passages, whence they aiterwards pass 
into the substance of the gland. 


B. BILIARY PASSAGES. 


$ 2233. Sometimes, but rarely, a part of the biliary passages, par- 
fticularly the gall-bladder, is deficientf from a primitive deviation of 
formation, although this anomaly does not necessarily exercise an 
Snjurious influence on the health, which is less astonishing, since, 
according to the experiments of Herlin, the gall-bladder may be 
®xtirpated in cats without inconvenience, and it is normally absent 
'n many animals. On the contrary, the entire absence of the biliary 
Ppassages) is always attended with the most fatal results. 


* Portal, p. 95, Des obstructions albumineuses du foie. 
+ Portal, p, 98, Des obstructions gelalineuses du foie. 


Brian, Note sur Vatrophie de la vesicule biliare; in the Archw. gen. de 


‚ P- 196. 
% Home, Bun. trans., 1813, pt, ii., p. 146-158. 
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We rarely also meet in the biliary passages deviations of formation 
in regard to the quality, such as the existence of hepato-eystie ducts 
(d. hepato-oystici), going directly from the lower face of the liver 
into the gall-bladder, the slow union of the two roots of the hepatic 
canal, the opening of one or more branches into the cystic canal, or 
even into the gall-bladder, the insertion of the duetus choledochus in 
a point different from the intestinal canal, or even in the stomach. 

Ofallthe biliary passages, the gall-bladder most frequently pre- 
sents anomalies of this kind, since when it is divided by a contrac- 
tion into two cavities, placed successively in a longitudinal direction, 
or, asis more rare, when a longitudinal septum divides it into two 
parts adapted one to the other. The enlargement and the contrae- 
tion of the biliary passages generally depends on mechanical causes, 
among which we must place first the biliary calculi contained within 
them, next, as is more rare, the engorgement of the Iymphatie 
glands, which compress it from without inward.* The gall-bladder 
may be contracted or dilated by the calculi within it. The contrac- 
tion and the total obliteration of itscavity occur when a fewor small 
caleuli prevent by their situation the bile from entering it. Onthe 
contrary, numerous or large calculi, either alone or together with the 
bile, often dilate ihe gall-bladder considerably when-they are so situ- 
ated as not to prevent entirely the entrance or departure ofthe bile, 
or when they exist in the ductus choledochus. Sometimes the gall- 
bladder is enormously distended, simply by an increased secretion of 
bile, witheut any mechanical obstruction; the membranes of this 
latter are then generally thin, while in the opposite state they are very 
thick. Sometimes the calculi are separated hy perfect septa. 

New formations rarely occur in the gall-bladder; we must men- 
tion as such, however, the osseous plates sometimes developed on the ° 
outer face of the mucous membrane, and the hairs inserted. on its 
inner face. 
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* Andral (Observations sur Poblileration des canaux biliaires; inthe Archit, 
gen. de med., vol. vi., p. 16) admits four prineipal causes of perfect or imperfect, 
transient or permanent obliteration of the biliary passages; these are the obstruc- 
tion oftheir cavity by a foreign body, a compression upon their parietes by mem= 
branous folds and by tumours of different kinds, a spasmodic contractionindepend- 
ent ofall inlammation, and an inflammation followed by the engorgement of tlie 
mucous membrane and itsthickening. He remarks that the first two causesare 
frequent, thatin most cases the third has rather been supposed than demonstrated, 
and that physicians have not yet attended to the fourth, The latter, however 
seems.to be, if not always, at least very Sedbentig a consequent of a gastro-in- 
testinal inflammation ; it is not unusual, and we have every reason to think that 
it always exists in the cases where the nervous pathologyled one to suppose the 
third. Tike all inflammations, that of the biliary passages, whether acute or” 
chronic, isattended with thethickening oftheparietesofthe canal, which is finally 
changed into a ligamentous cord, - F.T. 
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€. BILE, 


























$ 2234. The bile is often abnormal in itsphysical and chemical qua- 
|lities, although we cannot always discover a certain connection be- 
&tween its anamolies and the state of the liver... It however seems less 
!bitter when this organ is changed into fat. 

The most striking anomaly is that resulting from the presence of 
bbiliary caleuli.* 

These concretions, which are found in aged persons, or in those 
who lead a sedentary life, differ from each other in situation, compo- 
ssition, colour, number, size, texture, form, and consistence. 

Ist. Situation.-The biliary calculi generally occur in the gall-blad- 
Wer, so that’they seem to be developed in this organ. They have 
been found also in the biliary passages, in the substance of the liver, 
aaltbough proportionally very rarely. Sometimes also they are situa- 
ted in the hepatic or cystic canal, or in the ductus choledochus, but 
they finally tall into the gall-bladder. Notunfrequently they leave 
the ductus choledochus and pass into the intestinal canal. 

The rarest case is where they occur out of the cavity of the biliary 
passages in the substanee of the liver, or inthe membranes of the 
gzall-bladder. The former may be formed in the place where they 
wecur; but the second are doubtless primitively developed in tbe ca- 
zity of the gall-bladder, and afterwards glide between itsmembranes, 
ind are then inclosed by the closing ofthe opening which at first exist- 
d, although it isadmitted they are formed in the place even where 
Ihey are observed ; and this fact has even been cited to prove that the 
nile is partially secreted by the glands of the gall-bladder. 

The justice of our etiology is demonstrated by the fact, that caleuli 
re sometimes found in the depressions of the gall-bladder, which case 
ss evidently intermediate between that where they are entirely loose 
the cavity, and where they are situated on the outside of it and en- 
Wircled in the membranes. 

2nd. Chemical composition. The chemical composition of the bili- 
ery calculi generally causes all those properties of which we have yet 
> speak. They are composed principally of two different substances; 
le more or less dark in colour and brownish, and the other white ; 
Ihe latter is termed cholesterine. 'T'he bile contains none of it in the 
ormal state.} The other is the yellow colouring substance of this 


' * Vieq. d’Azyr, in the Mem. de la soc. de med., 1779.—Fourcroy, Sur les caleuls 
es animauw; in the Annales du Museum,, vol. i.—S. T. Semmerring, De con- 
rementis biliariis, Frankfort, 1793.—Mosovius, Diss. de calceulorum animalium 
fine ct nalurä, Berlin, 1812. h 

"+ D. G. Galeati, De caleulis ın cysti felled et intra ejus tunicas repertis; in the 
Ber: N vol. i., p.354.—Id., De oystis felle@ duclibus, same journal, vol.i. 

’t. ii. p. 331. 

‘ # Chevreul has detected it in the bile of man and several animals (Note sur la 
eg de la ne dans la bile de !’homme; in the Journ. de physiol. ex- 
X ., vol.iv., ps % : 
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fluid. The cholesterine probably arises from the change of a pecu- 
liar substance which exists in the bile. 

The biliary calculi also contain a little of bile, which is easily se- 
parated from it by water. 

We rarely find carbonate of lime on their surface.* 

3rd. Colour. These concretions are more or less coloured from the 
brightest yellow to the deepest dark brown, because they generally 
contain tbe substances mentioned above. Those only which are 
formed of cholesterine are entirely white, and they are very uncom- 
mon. Farther, the tint varies in the different parts of a biliary 
calculus.. 

4th. Number. It varies from one to severalhundreds. T'he calculi 
formed of pure cholesterine are usually single, or at least very few, 

öth. Volume. It varies no less than the number, and usually in an 
inverse ratio. The calculi of pure cholesterine are generally larger 
than the compound concretions. Not unfrequeutly one ofthem fills 
the gall-bladder, and even distends it. 3 

6th. Form. The biliary calculi are generally more or less round, 
those of pure cholesterine are more oblong. Their form is modified 
also by their number, since the frietion between them renders their 
surface smooth. Hence why those of cholesterine are generally 
more corrugated than the others; but these concretions rarely present 


sharp points. { A 
7th. Their texture varies. 
a. The biliary calculi are generally full and solid; we, however, 

have one which is hollow. ‘ 
b. They are formed of several superimposed and differently coloured 

layers. 


c. These layers are sometimes, though rarely, composed of one ef 
the two substances mentioned above. Inthe contrary case ıhey are | 
all coloured, and differ only in theirsshade of colour. We notunfre- 
quently find externally an entirely white layer. 

d- The light coloured layers have generally more or less evidently 
a radiated and fibrous texture. It is often easy to see thattheyare 
formed of very obleng pyramids slightly connected with each vuther, 
the summits of which converge towards the centre. This form seems 
to depend on the cholesterine, for it is never more apparent than in 
the calculi formed by this fatty body, and it decreases inversely with 
the colour. E: 

e. Consistence. Biliary calculi generally are neither very hard nor 
solid. They are much softer and more brittle than the urinary con- 
cretions. Sometimes, however, they are considerably hard. Th 
of pure cholesterine are generally harder than the others, being even 
very firm and solid; but they are frequently also very soft, whil 
others which are more deeply coloured are considerably hard, 

‘ 


* London med. repository, vol. iv,, p. 469. 
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II. PANCREAS, 


2235. The pancreas* is the largest of the salivary glands. Its 
weight and size are three or four times those of the parotid gland, as 
it is six inches long and one thick, and weighs from four to six ounces. 
It is oblong, and is situated transversely at the upper part oftthe ab- 
dominal cavity, before its posterior wall, in front of the first and 
second dorsal vertebra, behind tlıe stomach. Its left extremity ge- 
nerally touches the spleen and the left kidney. It passes before the 
aorta, and its right extremity is situated between the upper and lower 
folds of the duodenum. 

It is included between the two layers of the transverse mesocolon, 
which slightly adheres to its upper part, and does not cover it poste- 
riorly. 

Its figure is that of a hammer, since it enlarges at its right extrem- 
ity, from whence pröceeds an inferior prolongation, which embraces 
the duodenum posteriorly, and on the left, and even a little for- 
ward. The lower prolongation is called the head, and the transverse 
larger portion the tazl. 

) 2236. The pancreas is attached to the adjacent parts by a very 
loose cellular tissue, and enveloped by a thick layer ofthe same; it 
has no special capsule. We also distinguish through the cellular en- 
velope, the lobes which unite to form it. i 

These lobes can be divided into extremely minute lobules, attached 
by a very loose cellular tissue. 

The pancreas is yellowish brown, and rather firm in its texture, 

$ 2237. A considerable excretory duct passes entirely through this 
organ; it is white and solid, and is called the pancreatic canal (ductus 
pancreaticus),f or the canal of Wirsung (ductus Wirsungianus), This 
eaualarises atits posterior extremity by the union ofseveral branches, 
which anastomose at an acute angle. In its course it receives at a 
right angle, both above and below, a considerable number of other 
branches, which may be easily followed by smaller granulations, so 


that it gradually increases in volume, and finally becomes a line and 


a halfyin diameter. Just before quitting the gland, it also receives 
one or more very large twigs, which arise from the head, and which 


also open separately into the duodenum. 
This canal is not visible on the surface of the gland, which must be 


eut across in order to see it, 


* Brunner, Exp. nova circa pancreas, Amsterdam, 1638.—Graaf, De succo pan 


ı ereatico, Leyden, 1664.—Johrenius, De EN Rinteln, 1678.— 


J. M. Hoffmann, De pancreate, Altdorf, 1706.—J. D, Santorini, Tabule septem- 
decim, tab. xiii. 
f J. G, Wirsung, Firura ductus cujusdam, cum multiplieibus suis ramulis no- 
viler in pancreate, in diversis corporibus humanis observali, Padua, 1643. 9 
NN 
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It generally opens into the duodenuu, three or four inches below 
the pylorus, but sometimes much lower down, and even ten inches 
from it. 

In the place where it communicates with the duodenum, it unites 
externally with the ductus choledochus, but the two cavities remain 
perfectly distinct, even when proceeding side by side through the 
membranes of the intestine. 'T'hey open side by side near the pan- 
creatic duct, a little to the left of the choledochus, at the base of a 
small cavity about two lines long, the membrane of which has all the 
characters of the inner tünic ofthe duodenum, so that we cannot pro- 
perly consider them as having a common orifice, 

Near its orifice the exeretory duct ofthe panereas enlarges more or 
less, but contracts at its opening, although there is no fold similar to 
a valve in this or in any other part. The appearance ofa valve at 
its opening depends’only on the septum between it and that of the 
duetus choledocus. 

$ 2238. The pancreas, like all the salivary glands, and most uf the 
glandular organs, is more developed in the early periods of life than 
subsequently. | 

We have observed that its exceretory duct very constantly presents 
a remarkable difference, as it isat first double, that is, beside the 
permanent valve, there is then a second, which opens separately into 
the duodenum.* 57 

$ 2239. The congenital anomalies of this gland extend prineipally 
to the arrangement of its excretory duct, which sometimes seems 
double ; this state must be considered as a permanence of that in the 
feetus.T 

The most remarkable consecutive anomalies are induratiom and 
hypertrophy. We more rarely find in its exeretory duct, caleuli,$ 
composed uf phosphate of lime and of an animal substance. 


III. SPLEEN. 
A. PERFECT STATE. 


$ 2240. The spleen (splen, len) is situatedin the left hypochon- 
drium, between the great cul-de-sac of the stomach, the lumbar portion 


* Meckel, Abhandlungen, p. 331, 353, 366, 380. / 

+ Tiedemann, Sur les differences que le canal excreteur dupancreas presente 
dans l’homme et dans les mammiferes; in the Journ. compl. des sc.med. vol. iv. 

. 370. Be 
E + Baillie has figured a remarkable case ofit. (Engravings, fasc. v. ‚tab. vii.) 

$ F. Schuyl, De naturä et usu tienis, Leyden, 1664. —Malpighi, De liene ; in De’ 
struchura viscerum.—C. Drelincourt, Delienosis, Leyden, 1693.—G, Stukeley, Zi 
spleen, its descriplion, uses, and diseases, London, 1723.—J. G. Duyernoi, De liene; i£ 
in the Com. Petrop., vol. vi.p.156,—S, T. Quellmalz, De liene, Leipsic, 1748. —G. 
L. Rolof, De fabricä et functione lienis, Frankfort, 1750.—Lassone, Hisioire ana 
tomique de la rate; in the Mem. de Paris, 1754.—Werlhof, By 'enis usu, Wol 
fenbuttel, 1761,—J. FE. Lobstein, De liene, Strasburg, 1774,—J. P.P, ; 
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sof the diaphragm, the commencement of the descending colon, and 
tthe left renal capsule, which it covers anteriorly._ Its form is ellipti- 
ccal; its posterior or external face is convex ; the anterior or internal 
his concave, and divided by a longitudinal groove called the fissure of 
sthe spleen (hylus lienalis), into two halves, an anterior, which is the 
\larger, and a posterior. Its upper extremity is a little thicker than 
the lower; a fold of the peritoneum unites it to the diaphragm, the 
sstomach, and the descending:colon. 

It varies much’ in size, not only in different individuals,but also in 
the same individual at different periods, and inconstantly. In gene- 
al we may say, that. in the adult it is about four inches long, three 
Übroad, and a little less than one thick. 

Its weight varies as much as its size. Its mean weight is eight 
sounces, so that in the adult it is to that ofthe whole body as 1: 210, 
WBut the volume and ıhe weight of this organ are not necessarily in 
san inverse ratio with the distention of the stomach, as has been as- 
sserted.* Its specific gravity, compared with that of distilled water, is 
1.200 : 1000. 

It is a brighter or darker red. 
The consistence of the spleen is slight ; it is also very soft. 
$ 2241. At first view the spleen seems formed entirely of blood- 
vvessels, of which the arteries come from the caliac trunk and the 
weins rest directly on the surface of the artery, and are proportionally 
Harger than in any other part of the body ; they empty into the vena- 
ort, and carry there a very dark blood. The substance of the organ 
jis surrounded by a very firm sero-fibrous membrane. The external 
ayer is serous and comes from the peritoneum, with which it is con- 
‚inuous by two prolongations mentioned aboye. 
The fibrous layer belongs properly to the spleen, but itcan be se- 
ated from the serous membrane only to a slight extent in the fis- 
uure. 
Numerous layers and very minute solid fibres proceed from it, 
Yhich interlace in many different ways, and enter the space circum- 
ribed by the capsule, leaving between them irregular spsces, in 
Fhich the splenic vessels are distributed. 

These productions form, properly speaking, the base of the tissue 
fthe spleen. 
Beside these fibres, other hollow canals proceed from the inner 
embraneof the spleen to its fissure; these clusely envelope the vessels 
dunite with them, The first filaments are attached to the outer 


Iherches sur la rate, Paris, 1801,—A. Moreschi,Sulvero eprimario usu dellamilza, 
‚ilan, 1803.—E. Home, On the structure and use of the spleen; in the Phil trans., 
8.—C,F. Heusinger, Ueber den Bäu und Verrichtung der Milz, Thionville, 
817.—F. Gelihaus, /naugural Abhandlung über den Nutzent der Milz, Wurz- 
urg, 1817.—G.M. Felici, Osservazioni fisiologiche sopra le funzioni dellamilza, 
ilan, 1818,—T. Dellinger, Betrachtungenuber die Milz ; inthe DeutschesArchiv. 
tür die Physiologie, vol. vi.p,155.—Jwckel, Eiwas uber die Verrichtung der Milz; 
ejournal, vol. vi.p. 581.—Hodgkin, Sur les fonctions dela rate ; in the Journ. 
ipl. des sc. med., vol. xiv., p. 89.--Home in the Phil. trans., 1831, p- 25, 
*%* Assolant, loc, cit., p. 129-133, 

































416 DESCRIPTIVE ANATOMY. 


face of these canals in the same manner as to the inner face of the 
fibrous capsule. 

The splenic arteries give off in their course numerous branches, _ 
which divide into very minute ramuscules, arranged like the bristleg 
ofa brush, but they do not anastomose together. On the contrary, 
the veins which surround these arterial fasciculi, frequently anasto- 
mose with each other, and with the adjacent veins. There are, 
however, no great communications between the arteries or the veins 
of the different regions of the spleen. Those between the veins and 
arteries are very large, as may easily be seen by the aid of a miero- 
scope, or by the facility with which injections pass from the arteries 
into the veins. 

Besides the blood-vessels, the spleen also possesses numerous Iym- 
phatics. Its nerves come from the splenic plexus, and are very small. 
They are scarcely one-twelfth as large as the arteries they surround, 
and we cannot trace them far within the organ. Beside these con- 
stituent parts, which several anatomists assert are the only ones, the 
spleen also contains, according to the more correct obseryations of 
others, particularly Malpighi, Hewson, Dupuytren, Home, Heusin- 
ger, and Meckel, very many rounded, whitish, and very probably 
hollow, or at least very soft corpuscles, which differ much in respect 
to size and situation; their size varies from one-sixth of a line to one 
line, and they are sometimes near, and sometimes rather distant 
apart. 5 

These corpuscles are very intimately connected with the rest of the 
tissue of the spleen, and receive many blood-vessels; according to 
Home’s observations, econfirmed by those of Heusinger and our own, 
they swell much in animals when they drink. a 

Malpighi considers them as glands. Ruysch and several othe 
anatomists have denied their existence, and have asserted, but 
wrongly, that they are only simple fasciculi of vessels. | 

Although neither these corpuscles, nor the spleen, have excretory 
ducts, they very probably contribute much to the changes of the” 
blood in passing through this organ, and assist in forming the gastrie 
Juice, but particularly the bile. Be; 

The substance of a reddish brown, easily separated by washing and 
pressure, should be regarded not as a constituent part of the spleen, 
but as the blood changed by this organ. ; 

The cellules heretofore admitted in the spleen, were very probabl 
produced by the destruction of a'part of the vessels, and of the inter-" 
nal fibrous tissue, by injections made with too much force, whence 
were formed spaces which are afterwards distended by inflation. 

$ 2242. Asthe,spleen has no excretory duct, its functions are very 
obscure, and the more so, as it has frequently been extirpated with- 
out producing any constant or very greatderangement in any function. 
Even at present, after so many experiments infinitely varied, after s0 
ınany observations and reflections, we can only hazard conjectures 
on this subject. We may, however, conclude from facts hitherto 
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<uown, that'the spleen is intimately connected with the functions of 
he liver and stomach, and acts in concert with these two organs. 
That it assists in the functions of the liver, is proved by the fact, 
&hat all the blood which passes through its tissue, is carried to 
his organ by the trunk of the vena-porte. Hence, we may conjJec- 
"ture, and very probably,. that the blood is changed within it, and 
tendered more proper for the secretion of bile, which conjecture 
‘s not contradicted by chemical experiments, from whence it has 
Fböeen concluded, that the blood of the splenic veins does not differ 
Höfrom that in the other veins. Possibly, also, the spleen contributes 
smechanically to increase the secretion of bile, since, during absti- 
Ajinence, a greater or less quantity of blood collects there, which is 
Hsafterwards expelled by the pressure of the stomach when filled with 
(food, and then goes toward the liver. But as the blood is nut merely 
ceirculated in thespleen, but thereundergoes some change, it follows, 
that the relation is not mechanical only, but also chemical. 

The spleen receives less blood at the commencement of digestion, 
because the stomach, which is then full, prevents the blood from 
fflowing freely into it; but in proportion as the contents of the 
sstomach pass out from it, the blood flows more easily to the spleen, 
sand the function of this latter, in regard to the liver, becomes more 
sactive. Probably also the spleen concurs in the accessory function 
sattributed above to the liver, that of neutralizing and assimilating 
KMoreign substances introduced into the body. Hence we must con- 
seider it as a viscus which performs, in regard to the vascular system, 
particularly to the }iver, the same part as the conglobate glands 
towards the Iymphatic system, It is more analogous to these 
gglands than to the liver, asit has no excretory duct. The liver then 
sappears as an organ composed of a conglomerate and a conglobate 
$gland in the vascular system. _ 5 
The action of the spleen may also relate to that of the stomach in 
sseveral different respects :—— 

lst. In a dynamical respect, since the two organs seem to be 
opposed to each other, and the soft and blackish spleen may be con- 
ssidered, from its substance and the change ofthe blood which passes 
(through it, as contributing particularly to produce hydrogen, while 
{the stomach is au organ which, from the nature of its secreted fluid, 
ttends particularly to produce oxygen. 

Znd. In a mechanical respect, as the spleen attracts the blood 
\ to it when digestion is not going on, while it receives less when this 
| viseus is full, so that the blood flows in greater quantity toward 
' the latter, that is, precisely at the period when most necessary tothe 
* secretion of the gastric juice. 

The function of the spleen seems also to be to receive promptly at 
' least a part of the liquids introduced into the stomach, although this 
| funetion does not belong exclusively to it, since after it has been 
' extirpated the liquids disappear as quickly as before, and the 
‘ substances contained in this viscus reappear in certain fluid;. 
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B. DIFFERENCES DEPENDING ON DEVELOPMENT. 


$ 2243. At first the spleen does'not exist. It begins to appear 
distinetly during the second month of gestation. 
It is at first infinitely smaller in proportion to the body, and parti- 
eularly to the liver, than it is subsequently, although it wrinkles and 
also wastes in old age. M 
The whitish corpuscles are proportionally larger and more visible ” 
duting the latter periods of fatal existence and in infaney than 
during the successive periods. E: 
All these peculiarities are very important, as they support 
the eighth law 'established in our introduction. In factthe spleen 
does not exist in the. mollusca which have a liver; it becomes 
proportionally smaller and smaller as we descend from the mammalia 
toward the lower classes of the animal kingdom; and in most mam- 
malia, as also in several other animals, the corpuscles are regularly } 
larger in proportion than in man. 5 
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C. ABNORMAL STATE. 


$ 2244. Among tbe anomalies of the spleen we must distinguish 
particularly some deviations of formation*, which deserve to be 
noticed. 4 
This organ is very rarely deficient from a primitive deviation 
of formation in a subject where the formation is otherwise noımal, 
while it is generally absent in cases of acephalia vera. E 
‚A deviation of formation almost peculiar to the spleen, or at least 
observed in it more frequently than in any other organ, is its division 
into several spleens termied «ccessory (lienculi, s. lienes accessorü). 
These accessory bodies are always situated on the inner face, and 
generally toward the lower extremity of the spleen. 2 2 
They are usually, but not always, rounded, and vary in number 
from one to twenty-three. The latter number, however, has been 
observed only once, and we rarely find more than one supernumerary 
spleen. 
"he great number of these accessory spleens is usually attended f 
with other deviations of formation. This occurred in a subject who 
had twenty-threetf. In another case, where there where seven, all’ 
the organs of vegetative life were at the same time inverted{. Ina 


.*C. S. Heusinger, Mdmoire sur les monstruosilds de la rate produites par Bu 
BEDHEE de developpement de.ce viscere; in the Journ, compl. des sc. med., Vol. Kr 
6 £ { E 


+ Otto, Handbuch der pathologischen Anatomie, p. 302: 
+_Heusinger, loc. cit., p. 62, 
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hird, where there were four, the foramen ovale of the heart wasopen 
00 some extent.* 

The accessory spleens vary much in size. 

The existence of a great number of fissures which are frequently 
rery deep on the anterior edge of the spleen, particularly toward its 
sower extremity, or of a more or less distinct transverse fissure,which 
nasses overits whole’ external face, form a remarkable intermediate 
degree between this anomaly and the normal state. 

Among the accidental deviations of formation, one consists in 
au enlargement of the spleen, usually attended with induration,which 
ommonly arises from the metastasis of a general diseasef. 

We not unfrequently find the spleen unusually hard without 

nlargement or very soft. The latter exists particularly in diseases 
ttended with great debility. a 
New formations are rarely developed in the spleen. The tubercles 
metimes seen in it are probably white corpuscles somewhat 
nlarged. Perhaps we should consider a special formation a solid 
neven yellowish white mass which is frequently developed in 
he spleen. : It, however, seems to be very similar to fungus hema- 
es. 
The capsule of the speen frequently ossifies, particularly in 
Advanced age, to such an extent even that when the osseous 
wubstance has acquired a certain thickness in proportion to which the 
trgan always wastes, we are led to think that the spleen itself 
s changed into bone, 


ARTICLE FIFTH. 


SSELS AND NERVES OF THE ABDOMINAL PORTION OF THE 
DIGESTIVE ORGANS, 


$& 2245. The vessels of the most important and the largest part of 
e digestive organs mostly arise from three trunks, the celiac, and 
he superior and inferior mesenteric arteries, which come directly 
the abdominal aorta, and anastomose very frequently together, 
& lower extremity of therectum also receives some branches from 
e hypogastric artery. 

The veins, if we except those of the lower part of the rectum 
hich empty into the iliac veins, unite and form the yena-port, so 
hat all the blood that returns from these organs passes through 
he liver before going to the heart, and from thence into the lungs. 


4 aaardı Ban er nn ‚Pp. 350, i 

i .F. Heusinger, Ueber die Entzündung und Vergrosserung de 1 

ee e ‚Grottanelii, 2 Be et ceronice, splenitidis ae 
madversiones orence —C, H, Schmid, C { 

ienis, Gottingen, 1816. ; a En RP 
































420 DESCRIPTIVE ANATOMY. 


The nerves come principally from the great sympathetie nerve, 
Those ofthe stomach, however, arise chiefly from the pneumo-gastrie 
nerve, and those of the rectum from the sacral pairs. 


CHAPTER II. 
ORGANS OF VOICE AND RESPIRATION. ; 


8 2246. Inthe preceding chapter on the systems we described the 
digestive organs which belong to vegetative life ; these appear earliest 
in animals, or in the foetuses of animals perform at first the functions 2 
ofallthe rest, and are the type on which these latter are formed, F 
which are, however, less perfect and much less complex. We now 
proceed to describe the respiratory organs, in which the nutritious 
fluid formed in the first is in general perfected. ; 

The vocalapparatus is so connected with the organs of respiration 
that it occupies the summit ofthe canalby which these latter commu- i 
nicate with,the air by the cavities ofthe nose and mouth, and it isin 
fact only a development of the upper extremity of this canal. Itis 
then most convenient to begin with it. A 


ARTICLE FIRST. 
ORGANS OF VOICE. 


$ 2247. The organs of voice* are composed principally of the 
larynz, in which the voice is formed, although it is modified in differ- 
ent modes when passing through the cavities of the nose and mouth, 
which are situated before it. 


I. LARYNX GENERALLY IN-THE PERFECT STATE. 


x 


$ 2248. The larynr is an oblong, quadrangular cavity, formed of 
several cartilages, of ligaments which unite them, of muscles which” 


* Galen, Vocalium instrumentorum dissectio: in the Opp. omn,—Fabricius Of 
Aquapendente, De visione, voce, et auditu: Id., De larynge vocis instrumentgs 
in, the Opp. omn.—J. Casserio, De vocis auditusque organis. Ferrare, 1600. 
D. Santorini, De larynge: in the Obs. anat., c. vi.—A. F. Walther, 
larynge et voce, Leipsic, 1740.—R. A. Vogel, De larynge humano et vocis 
matione, Erfurt, 1747.—J. G. Runge, De voce Be) Leyden, 175 
Herissant, Recherches sur les organes de la voiv des quadrupedes et de celle « 
oiseaux: in the Me&m de Paris, 1753.—J. M. Busch. De mechanismo er; 
vocis hujusqgue functione, Groningen, 1770.—Vicg-d’Azyr, De la structure @ s 
Organes quiservent ala formation de la voiw, considerde dans U’'homme ei dans» 
les_differentes classes d’animau&: in the Mem. de Paris, 1779, p. 178-2,6.— 
J. Wolff, Diss. de organo vocis mammalium, Berlin, 1812 En 
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ımovethem, and of a mucous membrane which covers them in every 
; part, after which it is continuous upward with the buccal membrane, 
"below with that of the trachea. This cavity gradually contracts a 
!little from above downward. It is situated at the upper and anterior 
part of the neck, below and behind the lower jaw, between the 
!trachea and the cayvities of the nose and mouth, of which it is the 
‘direct continuation. 


As CARTILAGES OF THE LARYNX. 


$ 2249. There are nine cartilages which form the base of the 
}larynx, three of which are unmated and six exist in pairs. The pairs 
sare situated onthe sides; the unmated are divided by the medial 
!line into two equal halves, a right and a left. 

The unmated cartilages are the largest, and principally form the 
whole larynx. They are the tAyroid and cricoid cartilages, and the 
sepiglottis. The pairs are the arytenoid, the rounded, or the tubereles 
of Santorini, and the cuneiform cartilages. 


I, THYROID CARTILAGE, 


$ 2250. The thyroid cartilage (C. thyroidea), the largest of the car- 
itilages of the larynx, forms its upper and anterior part produces at 
üthe upper part ofthe neck, a prominence called Adam’s apple. It 
is an oblong quadrilateral plate, more broad than high and composed 
of two lateral halves, which unite forward on the median line, where 
the angle they form is more acute in the male than in the female. 
FHence this layer is very convex forward and very concave backward 
where it is open. 

Its upper edge is very convex; it however presents in its centre 

a deep zroove, so that the cartilage is lower in this place. 
Its lower edge is very convex: jt is formed on each side of two 
ssuperficial grooves, separated by a median prominence. 

The posterior edges are loose ; they extend upward and downward 
Into two elongated horns, which are rounded and turned backward, 
sand which are distinguished into upper and lower. "The upper horns 
are longer and thinner than the lower. 
We observe on the outer face of the cartilage at the base of the 
Eier horn a considerable triangular prominence, whence arises an 

lique line which descends from behind forward to the lower edge, 
sand which separates the posterior sixth of each half of this external 

ace of the five anterior sixths. 

VoL. II. 00 
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II. CRICOID CARTILAGES,. 


$ 225]. The 'cricoid cartilage (C. cricoidea, s. annularis), which 
forms the lower part and a portion of the posterior part of the larynx, 
is circular, as its name indicates, and about three times higher pos- 
teriorly than anteriorly, It is convex forward, and on the sides are 
depressions which render the surface corrugated, and on its upper 
edge is a sharp prominence which inclines outward. 

The posterior part is irregularly quadrilateral and broader below 
than above. Its anterior face is uniformly concave; {he posterior is 
loose and very prominent in the centre, especially below. 

We there observe a depression on each side, and it presents a plane 
articular facet where it unites with the side. 

Its upper edge also enlarges on each side into a plane articular 
facet which is inclined from above downward. 


IIf, ARYTENOID CARTILAGES. 


$ 2252. The arytenoid, triangular, or pyramidal cartilages (C. ary- 
tenoidee, s. triquetr, Ss. pyramidales) have an elongated triangular 
form. Their anterior face is convex and uneven, and divided by a 
transverse prominence into a superior and an inferior depression. 

The posterior has about the same extent as the anterior, and is 
concave. The internal is much smaller than the other two, and is 
slightly convex. 

These two cartilages are fitted by their concave base to the sides 
of the upper articular facets.of the cricoid ($ 2251). 


Iv. ROUND CARTILAGES. 


8 2253. On the summit of each arytenoid cartilage is a much 
smaller, and also triangular cartilage, termed the tuberele of Sanio- 
rini, or the round or horny cartilage, (corniculum, s. capitulum Santo- 
rinianum),* the convex face of which looks forward, and the internal 
backward. ‚Its lower face is concave, rests on the conyex summit of 
the preceding, and isarticulated with it by a loose capsular ligament, 
some fibrous ligaments of which add to its solidity. 


V. CUNEIFORM CARTILAGES. 


$ 2254. The cuneiform cartilages (C. cuneiformes) are slightly 
eurved on themselves. Their bases are turned upward, and their sum- 
its downward. They are situated in the centre of the membranous 
expansion extended between the arytenoid cartilages and the 
epiglottis. s 
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VI. EPIGLOTTIS, 


$ 2255. The epiglottis (epiglottis, s. ligula), a very soft cartilage, 
is nearly rhomboidal; its lower part is pointed, and terminates by a 
superficial groove, and is situated directly above the groove of the 
upper edge of the thyroid cartilage. Its length exceeds its breadth, 
and it is much thinner from before backward than in any other direc- 
tion, except at its centre. It presents numerous openings, through 
which penetrate small muciparous glands, which open on these two 
faces. -Its elasticity, and the ligaments to be described, cause it gene- 
rally to lie perpendicular, and to rise towards the isthmus of the 
fauces: but the weight of the substances which pass on it, and 
the action of special muscles, depress it, so that it covers the 
entrance of the larynx. 
The epiglottis prevents the entrance of foreign bodies, especially 
the food and drink, from the cavity of the nose, and particularly the 
mouth, into the larynx. Although pathological obseryations, in 
\regard to the absence of this cartilage,* and experiments, where 
‘ deglutition has not been impeded by removing the epiglottis, when 
(the nerves and muscles of the glottis were preserved, while it was 
very difficult when these nerves were divided, the epiglottis remain- 
ling entire ;t although these factsf prove that the closing ofthe glottis 
also partially contributes to prevent the food from falling into the 
Haryox, it does not follow that the epiglottis does not fulfil the func- 
ttion attributed to it by every physiologist since the time of Aristotle. 
This function, in regard to which we quote a lively, but perfectly 
correct remark of Casserio,$ bas been doubted by Magendie, whose 
copinion has been contested by Mayer, from observations carefully 
ade upon himself.|| 


* an Tozzetti, Prima raccolta di osservazioni, Florence, 1752.—Magendie, 
Precis e physiologie, vol. ii. P- 63. a 

t Magendie, Memoire sur !usage de l’&piglotte dans la deglutition, Paris, 1813. 
+ C.T, F, Reichel (Diss, de usu epiglottidis, Berlin, 1816) has observed con- 
Jrary to Magendie’s assertion, that removing theepiglottis always rendered deglu- 
ition difficult in those animals where it was removed. On this subject, Rudolphi 
nentions the case of a man who died of laryngeal phthisis, in whom tlıe epiglot- 
is wasdestroyed so that but a small portion ot its base remained. This man found 
t very difticult to swallow : he was obliged to mix drinks with his food to form a 













elates several cases, which prove that deglutition is always very much impeded 
laryngeal phthisis. (Beiträge zur genauern Kenntnis? und Unterscheidun 

er Kehlkopfs-und Luftröhrenschwindsuchten, Hanover,:1821). Farther, Rudol- 
hi attributes to the epiglottis another use also: he thinks that this cartilage 
rvesalso in tlıose animals who breathe through the nostrils, the mouth being 
losed, to fayour the entrance ofthe air into the larynx, by presenting a more direct 
say than through the N ofthe mouth. * F.T 
$ Loc. eit., De epiglotti, 






t «I. 

€ e, c.xvii,, Talis structura, tale oficium, ut stupidus 
le, vecorsque dici mereatur, quem non eorum consideratio, allonitum quasi,in 
miralionem Dei Kr 


N ı Beer die Function des Kehldeckels, in the Salzburger Zeitung, 1814, vol. iii. 


sind of pulp, which was introduced into the stomach with difficulty. G, Sachse 
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B, LIGAMENTS OF THE LARYNX. 















$ 2256. The cartilages of the larynx are united with each other, 
and with the hyoid bone and trachea, by capsules, fibrous lıgaments, 
and compact cellular tissue. 


I. SPECIAL LIGAMENTS, 


A- BETWEEN THE THYROID AND CRICOID CARTILAGES, 


$ 2257, The thyroid and cricoid cartilages are united by three 
ligaments, a central or pyramidal, and two lateral. 


a. Middle crico-thyroid ligament. 


$ 2258. The middle crico-thyroid or pyramidal ligament (L. conoi- 
deum, s. thyreo-cricoideum medium), is short, fibrous, strong, and 
triangular. Its base looks downward, and its blant summit upward. 
It fills the space between the centre of the lower edge of the thyroid 
cartilage, and that of the upper edge of the cricoid cartilage. 

It prevents the cricoid and thyroid cartilages from separating from 
each other too far upward and downward. 


b. Lateral thyro-cricoid ligament. 4 


$ 2259. The lateral thyro-cricoid ligament (L. thyreo-cricoideum 
laterale) is loose, composed of fibres, which are oblique from above 
downward, and situated between the lower horn of the thyroid carti- 
lage and the lower articular facet of the cricoid. 

Its uses are the same as those of the preceding. It serves, however, 
also to confine the motions of the two cartilages forward and back- 
ward. ; 


ni 


B, LIGAMENTS BETWEEN THE THYROID CARTILAGES AND HYOID BONE. 
a. Middle thyro-hyoid ligament. 


$ 2260. The middle thyro-hyoid ligament (L. thyreo-hyoideum me- 
dium) is a broad layer of compact cellular tissue, which descends 
from the posterior edge of the body of the hyoid bone, to the midt 
groove of the upper edge of the thyroid cartilage. i 


d. Lateral thyro-hyoid ligament. 3 
$ 2261. The lateral thyro-hyoid ligament (L. thyreo-hyoideum la BE 
rale) isoblong, rounded, and formed of longitudinal fibres. It extends 
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\ from the summit of the upper horn of the thyroid cartilage, to the ex- 
tremity ofthe great horn of the hyoid bone. At about its centre, but 
‚ generally nearer the upper than the lower edge, it contains a small 
rounded and oblong cartilage, or bone, (C. tritica), which, in fact, 
\belongs to the class of the cartilages or bones of the tendons. 


C. LIGAMENT BETWEEN THE CRICOID AND ARYTENOID CARTILAGES. 


$ 2262. Each arytenoid cartilage is united by its lower face to the 
upper articular facet of the cricoid cartilage, by a loose synovial 
‘capsule, strengthened at intervals by ligamentous fibres. 


. 
D, LIGAMENT BETWEEN THE ARYTENOID AND ROUND CARTILAGES. 


$2263. These two cartilages are united by a very loose, and often 
‘slightly apparent capsule, on the surface of which pass ligamentous 
!fibres. 


E. LIGAMENTS OF THE EPIGLOTTIS, 
a. Epiglotti-hyoid ligament. 


$ 2264. The epiglottis is united to the upper edge of the middle 
Ihyoid bone by acompact cellular tissue, termed the epiglotti-hyoid 
lligament (L. epiglotti-hyoideum). 


d. Thyro-epiglottid ligament. 


$ 2265. The thyro-epiglottid ligament (L. thyreo-epiglottideum) is 
sstrong and fibrous. It extends from the lower extremity. of the 
tepiglottis to the groove in the upper edge of the thyroid cartilage. 


F, LIGAMENTS BETWEEN THE THYROID AND ARYTENOID CARTILAGES, 


$ 2266. We find on each side, between the arytenoid and thyroid 

cartilages, one above the other, two ligaments, directed from behind 
sr ‚ from above downward, and from without inward, which are 
situated some lines from each other, and are termed the thyro- 
sarytenoid ligaments (L. thyreo-arytenoidea). 


a. Inferior thyro-arytenoid ligament. 


$ 2267. The inferior thyro-arytenoid ligament (L. thyreo-arytenoi- 
“deum inferius), is much larger than the upper, and is composed of 
vvery distinet fibres. It extends from the upper and prominent end 
of the anterior edge of the inner face of the arytenoid cartilage, to 
002 
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thelower part of thecposterior face of the thyroid cartilage, and is 
attached in this place, directly,at the side of its mate, above the 
groove of the lower edge. 

These two ligaments are generally more’developed in the male 
than in the female, and are termed the vocal cords, or ligaments of the 
glottis (L. vocalia, s. glottidis), and the fissure between them is 
termed the glottis (glottis, s. rima glottidis). 


b. Superior thyro-arytenoid ligaments, 


$ 2268. The superior thyro-arytenoid ligaments (L. thyreo-arytenoi- 
deora superiorum, s. ventricula laryngis) are situated farther outward 
and upward, between the centre of the anterior face of the arytenoid 
cartilage, and the angle of the thyroia cartilage. Those of the two 
sides are more remote from each other, are looser and much less 
evidently fibrous than the two preceding. They are distinguished 
only because the mucous membrane of the larynx is reflected out- 
ward, and forms a depression between them and these latter. 


C. /MUCOUS MEMBRANE AND GLANDS OF THE LARYNX. 4A 


$ 2269. The larynx is covered internally by a reddish and smooth 
mucous membrane, which is uninterruptedly continuous above with 
that of the cavity of the mouth, and below with that of the trachea. 7 
The outer face of this membrane contains muciparous glands, which 
vary in size, and are united in bundles. One of these glands, the 
arytenoid (G. arytenoidea), is situated before the arytenoid carti- 
lage. Another is larger, imbedded in the midst of fat, and is termed 
the epiglottid gland (G. epiglottidea) ; it occupies the space between 
the epiglottis, the tongue, and the hyoid bone. It opens by from 
twenty to thirty excretory passages which pass through the epiglottis, 
and the origins of which are easily seen on the inner face ofthe 
mucous membrane and the epiglottis.- 4 

$ 2270. The mucous membrane forms on each side a considerable 
depression, termed the ventricle of the larynz (ventriculus laryngis). 
This depression is situated between the superior and inferior thyro- 
arytenoid ligaments; it is at most but one line deep, and two broad, 
It extends then much farther from before backward, than in any 
other direction. Itis covered below by a considerable number of 
muciparous glands. 4 


ka D. MUSCLES OF THE LARYNX, e. 23 


$ 2271. The muscles of the larynx are divided into those which 2 
move the whole apparatus, and those which move some of its 
cartilages, R) 





=: 
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I. GENERAL MUSCLES OF THE LARYNX. 


| $ 2272. The general muscles of the larynx are the sterno-thyroi- 
; deus and the hyo-thyroideus. 


a. Sterno-thyroideus. 


$ 2272. The sterno-thyroideus muscle (M. bronchius), is thin, ob- 
long, and considerably contracted from below upward. It arises from 
Ithe posterior face of the handle of the sternum, and the inner part of‘ 
{the posterior face of the cartilage of the first rib, ascends directly 
!before the trachea, covered by the sterno-hyoideus muscle, and is at- 
itached by an oblique edge, formed of very short tendinous fibres, to 
tthe oblique line of the thyroid cartilage. It is generally blended at 
Jits outer part with the thyro-hyoideus muscle, and it is.cleft in a 
greater or less extent. x 

Its external face generally presents, some distance from its lower 
‘extremity, a transverse or oblique tendinous intersection. 

Sometimes there are two of these muscles placed one above the 
cother.* It depresses the larynx, by acting un the thyroid cartilage. 
!Its union with the following muscle causes it to depress the hyoid 
| bone. 


6. Hyo-thyroideus, 


$ 2274. The hyo-thyroideus muscle has an oblong square form: it 
ı gradually contracts from below upward, and at the same time becomes 
‚thicker in the same direction. It arises from the oblique line of the 
| thyroid cartilage, directly above the upper edge of the preceding, and 
ascends along the outer part of the lateral face of the thyroid carti- 
lage, to arrive at the great horn of the hyoid bone, and is attached 
to the anterior part of the lower face. 

It raises the thyroid cartilage and the larynx, when the hyoid bone 
'is fixed, and depresses it when the latter is not fixed, so that it con- 
\tributes by the first of these two actions, to produce acute sounds, and 
by the second to deglutition. 


II, SPECIAL MUSCLES OF THE LARYNX. 


$2275. The special muscles of the larynx are those which dilate 
sand contract the glottis, ? 


A, MUSCLES WHICH DILATE THE GLOTTIS. 
a. Crico-thyroideus. 
52276. The crico-thyroideus muscle (M. crico-thyroideus, s. dila- 


* Gunz, Obs, anat., in the Mem. pres. A Pac. des sc., volul, Pı 286. 
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tator glottidis anterior), is very small, and nearly rhomboidal, and its, 
figure is a slightly inequilateral square, Itis covered by the sterno-" 
thyroideus muscle, and issituated between the lateral faces ofthe thy- ® 
roidand the lower edge of the cricoid cartilage. It arises from the 
lower edge and the lateral face of this Jatter. Its fibres are directed 
obliquely from below upward, and from before backward, and are often 
divided into two distinct fascieuli, an anterior and a posterior. Itis 
attached bya short tendon to the lower edge, and the inferior horn of 
the thyroid cartilage. 

It is used to draw the sides of the thyroid cartilage downward and 
outward, so that it enlarges the glottis. 


d. Crico-arytenoideus. 


$ 2277. The crico-arytenoideus muscle (M. crico-arytenoides, s. dila- 
tator glottidis posticus), is rhomboidal, and fills most of the posterior 
face of the cricoid cartilage. Itarises from its whole extent, ascends 
from within outward, and is attached by a short tendon to the outer 
edge of the arytenoid cartilage. E 
„It draws this cartilage outward, turns it a little on its axis, and thus 
dilates the glottis, especially at its posterior part. 


PER 


B. MUSCLES WHICH CONTRACT THE GLOTTIS. 
a. Crico-arytenoideus lateralis. 


$ 2278. The crico-urytenoideus lateralis muscle is small, and of an 
elongated triangular form, It extends obliquely from before backward, 
and from below upward, from the posterior part of the upper edge of 
the lateral portion ofthe cricoid cartilage, to the lower part ofthe outer 
face of the arytenoid cartilage. 


db. Arytenoides obliquus et transversus. 


8 2279. The arytenoides obliquus and transversus muscles being 
united very intimately, should be considered as forming a single mus- 
cle, the different layers of which do not follow the same direction. 

The oblique fibres form the two posterior and weakerlayers. They 
arise from the lower part of the outer edge of the arytenoid cartilage, 
above the insertion of the crico-arytenoideus muscle, ascend obliquely 
towards the opposite side, and becoming broader and thinner, are 
attached to the outer edge of the arytenoid cartilage of the opposite 
side. 

- The fibres which come from the left arytenoid cartilage, usually 
cover those arising from the cartilage on the other side. 

The transverse fibres are partly covered by the preceding, and are 
attached by their two edges to the posterior face and the external ed ge 
ofthe two arytenoid cartilages. 
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All these fibres bring together forcibly, the two arytenoid cartilages, 
and thus contract the glottis, especially at its posterior part, in a 
itransverse direction. 


















c. Thyro-arytenoideus, 


$ 2280. The thyro-arytenoideus muscle (M. thyro-arytenoideus) is 
wery elongated; it arises from the centre of the inner face of the thy- 
roid cartilage, from the pyramidal ligament, sumetimes also from the 
Nower part of the epiglottis, goes backward and a little upward, and is 
linserted at the lower part of the vuter edge of the arytenoid cartilage, 
directly above the upper extremity of the crico-arytenoidens lateralis 
muscle, with which it is blended. 

Sometimes we observe, still higher, another and smaller synony- 
zmous muscle. 
These two muscles draw the arytenoid cartilage forward, and thus 
ccontract the glottis from before backward.. 'They diminish the extent 
of the gloitis more than any other muscle. The fibres which go to 
tthe epiglottis, are inserted in this cartilage. 


d. Thyro-epiglotticus. 


$ 2281. The thyro-epiglotticus, or the depressor epiglottidis muscle, 

sarises from the centre of the inner face of the thyroid cartilage, and is 

iinserted on the lateral edge and the lower part of the epiglottis. 
There is sometimes a smaller one, which arises farther inward and 

tupward, . 

These two muscles depress the epiglottis. 


E. NERVES OF THE LARYNX, 


$ 2282. The nerves of the larynx arise from the pneumo-gastric 
Inerve, andare the superior laryngeal and the inferior laryngeal or re- 
(current nerve. Both are distributed in the mucous membrane and in 
| the muscles.* 2 


* Magendie (Physiologie, vol. i., p. 206) and Cloquet ( Traite d’anatomie, vol.ii., 
ı p. 622) think the first of these nerves goes wholly or nearly so to the erico-thyroidei 
' posticusand laterales muscles, and also to the thyro-arytenoideus. Hence, whether 
' the different muscles contract or dilate the glottis, they receive all their filaments 
' from one ofthese two nerves, and completely dividing or tying them, enfeeblesthe 
' voice, which isentirely lost when both are divided. Rudolphi (Physiologie, vol. ii., 
\ p. 375) remarks that this description is incorrect, and that we must adopt that of 
- Andersch and Semmerring, whose neurology is followed by Meckel. In fact, the 
‘ superiorlaryngeal nerve anastomoses by some twigs with therecurrent nervewithin | 
' the larynx; tlıe two nerves send twigs also to the muscles which contract and dilate 
\ the glottis, and the recurrent nerve sends some to the crico-thyroideus muscle. An- 
dersch (Traet. de nervis hum. corp. alizuibus, p. i., Koningsberg, 1797, p. 50) men- 
tions a case where the two nerves did not anastomose in the larynx, but expressly 
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F. FUNCTIONS OF THE LARYNX. 


8 2283. The mucous membrane of the larynx is extremely suscep- 
tible, on account of the great number of nerves which it receives, par- 
ticularly in the region of theglottis. This sensibility prevents foreign 
bodies from entering the trachea, where they would inevitably cause 
suffocation. It is curious that itis so developed only at the upper 
part of the air-passages, and that the mucous membrane of the trachea 
does not possess it. : 

The vitality of the larynx is manifested prineipally by its motions, 
which are of two kinds. In fact: 2 
‚Ist. They extend to the whole, system, or are confined to some of 
its component parts. } SE 

2nd. They move in several different cases, and are connected with 
several functions. ; Di 

The general motions of the larynx vary its relations with the adja- 
cent parts, according as it is drawn upward, downward, forward, or 
backward. Ihe partial motions change the mutual relations of its 
a parts, and very particularly the form and extent of the 
glottis. Be 

The whole larynx moves in speaking and deglutition. 

During deglutition, the larynx is drawn forward and upward, as we 
have already explained, which prevents the food from entering it. 

In speaking, the larynx rises in acute sounds, both to raise the thy- 
roid from the ericoid cartilage, and thus to contract the glottis, and at 
the same time to tense its ligaments, so as to lengthen and contract 
the trachea. In low tones, on the contrary, it is depressed to produce 
opposite changes. 

The partial motions are connected with deglutition, respiration and 
speaking. E: 

In fact, in deglutition, the glottis is so contracted by the action of its 
constrietor muscles, that, even were the epiglottis absent, the food 
would not necessarily and constantly fall into the air-passages. } 

In respiration, the glottisis dilated during inspiration, and contracted 
in expiration; these changes constantly occur, even when the voice 

















states that this is not the common arrangement. When it maybe astrue thatitis 
not, says eoDn, that the constrietor muscles and those which dilate the glottis” 
receive distinct branches from the par vagum, what must we conclude? Onenerve” 
causes the contractions in ınusceles which contractand thosewhich dilatethe glottis; 
it isthen unimportant which these muscles receive, But the fact that the same 
muscle receives twigs from the upper and from thelower nerve is very important, 7 
_ since the action may take Kae in one direction when a ligature or section pre- 
ventsit in the opposite, and it is still more so as the pneumo-gastric nerve anas- 
tomoses above and below with the great sympathetic nerve, and above with the 
g)osso-pharyngeal, the accessory, and the hypogastrie nerves, so that the inner 
nerves of the larynx certainly come from several different sources, F. T. 
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sannot be formed, on account of an opening in the trachea.* Far- 
Ser, this is not surprising, since they coincide with analogous changes 
Fhich supervene simultaneously in the trachea, of which the larynx 
aust be considered the upper enlarged and more developed part. 
. From Legallois’ experiments'the closing of the glottis is the cause 
(f rapid death in suffocation, which occurs in certain cases from di- 
ding the pneumo-gastrice nerve or the laryngeal branch, particularly 
ı youth, as in such states the glottis always appears very much con- 
vacted,r 
The fact is correct, but the mode of explaining it by the paralysis of 
ıe arytenoidei muscles is only partially true. The contraction and 
ven the closing of the glottis from the paralysis of the muscles to 
Fhich the recurrent nerve is.distributed, seems to depend rather on the 
redominance of the muscles, the nerves of which are unaltered, and 
aerefore caused only in part by the paralysis. 
In fact in animals of a certain age, in which the operation is less 
ngerodis on account of the size of the glottis, this opening is almost 
atirely closedafter dividing the tworecurrent nerves, while it is closed 
at imperfectly when the superior laryngeal nerves are cut, and the 
ower of forming it is lost after separating all the nerves of the la- 
nx.f 
' The special motions of the larynx are very remarkable in forming 
ae voice. 
‚ At each tone the glottis contracts, and the more the louder the tone 
‚) The contraction occurs particularly from one side to_the other; 
metimes also from before backward, and often in every direction at 
ace. 
!$ 2284. The larynx is the organ of the voice. This is proved: 
ist. By the loss of voice, without any derangement in the respira- 
n, when the trachea presents an opening through which the air 
aters and emerges in inspiration and expiration. 
‘2nd. By the diminution orthe total loss of voice when some parts of 
e larynx, as the vocal cords, have been destroyed, or thearytenoid 
* cricoid cartilages. or the laryngeal nerves are divided. 
'örd. By the differencesin the voice, dependent on those in the ar- 
gement of the parts of the larynx. 
The voice is formed in the glottis, since the power of producing it is 
t when the crico-thyroid ligaments are divided, and the removal of 
e upper half of the arytenoid cartilages and the longitudinal section 


* Bichat, Anat. descript., 1802, vol. ii., p. 405.—Legallois, Exp. sur le principe 
% la vie, Paris, 1812, p. 198.—L. Mende, Ueber die Bewegung der Stimmritze 
Athemholen, eine neue ne mit beygefügten Bemerkungen uber 

n Nutzen und Si des Kehldeckels, Gripswald, 1816. 
+ Legallois, p. 197. 
+ Magendie, Sur P£piglotte 2 4, 

Ferrein (Mem. de Paris, 17 1,p. 559) has already opposed the opinion hitherto 
ting, viz. that the contrary is true, Bichat has followed in the same track 
nat. descr., vol, ii,, p. 408), 
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of the thyroid cartilage produces the same effect, which is always ob- 
Served in the contraction of the glottis in erying, as the destruction of 
the upper ligaments has no effect on the voice, and as these ligaments 
likewise are always too far from each other to contract the glottis® 
transversely. 

$ 2285. We have now to determine how the voice is formed in this 
place. Some suppose it is owing to the vibrations of the air, as in a 
wind-instrument,f Others assert that it is produced by the vocal 
cords, as in a stringed instrument. Finally, several have combined 
these two theories.$ 

The first has been supported: 

lst. By the analogy of the air-tube with a wind instrument, in 
which the formation of the different sounds is produced by modifying 2 
the diameter of the opening. PR 

2nd. By the comparison with the lips, where the same conditions 
occur. 

ärd. By different experiments proving: 

a. T'hat the tension or relaxation of the vocal cords has no effeeton | 
the acute or grave character of the sound, inasmuch as the glottis is’ 
dilated or contracted by them. e 

b. T'hat'when one of the vocal cords is tense and the other relaxed, 
they do not produce two different sounds, but one sound, the acuteness 
of which is proportional to the breadth of the glottis. } 

c. That the tone does not change when we touch the vocal cords. 

d. That the contraction of the glottis is suflicient to render the tone 
more acute, and its dilatation to depress it, although the tension of the 
vocal cords does not change, and independent too of their form. 

e. That the sound is independent of the force with which the ai 
leaves the lung. = 

f. That no tones are formed when the glottis is very much dilated, 
and the vocal cords are very tense, and the air is forcibly expelled from 
the lung. 4 


= 4 
’ 


fi 


* E. Grasinow has asserted (Russiche Jährbücher, vol. ii., pi. i,, p. 125-143 
that the voice is formed in the trachea. Burdach has refuted this absurd opinion 
(same Journal, Di 153-160). “ - s R 

+ Fabricius of Aquapendente, Delarynge, p.ii., c. iv. Vocis opifex, causa sel 
organum inquiritur. —C.F.S. Liscovius, Diss. sistens theoriam vocis, Leipsic, 181% 


+ Ferrein, De la formation de lavoix dans l’homme ; in the M&m de Paris, 1741 [ 
6) 2 


$ Galien, De usu partium, vol. vii., p. 10.—Casserio, De larynge, book ji., ch« 
xiv , De glottide.—Dodart, Mem. sur les causes de la voiw de ’homme et des 
differens tons; in the M&m.de Paris, 1700, p. 308.—Id., Supplemens aus me; 
sur la voim et sur les tons; samejournal, 1706, p. 169 and 500; 1707, p. 83 
Dodart, however, attributes most ınfluence to the vibrations ofthe air ; itis 
dificult to understand why modern physiologists, even neglecting Fabrici 
Aquapendente,should maintain that Ferrein’s opinion was the only one admitted 
and present the theory as new, and more so because Ferrein directly opposes th 
hypothesis of Dodart. s 

\ Liscovius, loc. cit., p. 29-34. 
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The second theory is supported :— = 

Ist. By the analogy of the vocal cords with stringed instruments. * 

2. By experiments which have proved that the extent to which the 
Jaryox was open had absolutely no effect on the acute or grave charac- 
er of the suund,f while, on the coutrary, the tone became acute a8 
ıe vocal cords were carried outward and extended by the air leaving 
e lung, and was lower when the ligaments were compressed; that it 
s modified in the same manner when these ligaments are fixed on se- 
eral points ; that the different tones are produced when the degree of 
ension ofthe ligaments varied ; finally, that similar phenomena occur 
hen the lıgaments of the larynz are entirely detached, except at 
1eir two extreimities.f i 
Hence, the degree of openness of the larynx would not cause a dif- 
rence in tiie sounds, but only in the volume of the voice.& 
| Very probably the thırd opinion is most correct, although ıhe experi- 
ents first mentioned prove, that the vibrations of the vocal cords con- 
Hibute less to produce the voice than those of the air passing through 
1e glottis; they oceur simultaneously, withont being necessarily con- 
sected with speaking, and the more as the larynx and trachea vibrate 
ery evidently when the air is blown in with force, alfaough the voice 
“not necessarily produced,|| j ? 
! The acuteness of the voice in the female eorresponds very well with 
he narrowness ol the glottis, but not with the greater sofiness of the 
ocal cords, 
$ 2286. But although the voice forıns in the larynx, partieularly in 
he glottis, the parts, however, before this opening, the epiglottis, the 
avity of the mouth, and the nasal fossze, also assist to forın it, 
Doubtless the prineipal funetion of the epiglottis is to close the la- 
'ynx during deglutition, but very probably also it contributes to pro- 
suce the voice. 
In fact Haller has refused to it, contrary to the opinion of Tau- 

‚and Santorıni,** all agency in phonation, not because it exists 

'efore the foatus possess a volce,ff but because this latter is formed 
1 the laryux, consequently belowthe epiglottis, and because birds sing 
Hlıhough deprived of it.tf 
This view of the subject issupported by some experiments, which 
“emonstrate that the force of the voice does not change, alıhough we 
ut transyersely between the larynx and the hyoid bone, draw the 





























“ ni 'errein, p. 566, 509. 
" #Berrein, a Exp. sur la voiz ; in his Me&moires, vol. ii., p. 308. 


j L us, 3d 4. 
Nov. anat., Ulm, 1694, p 408. 

## De larynge, 5 10. 6 
+ er, loc cit.,p- 185, 186. 
it? » Be nr, min End BL cum ea OB) DER sit et perfeeta 
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epiglottis outward, and thus place tbe glottis directly opposite the 
external wound : that the removal of the top ofthis cartilage has no 
influence on the voice generally,* and that its depression, its eleva- 
tion, and even its entire removal, have no effect on the character of 
the sounds.t 

But these facts only demonstrate that the epiglottis is not abso- 
lutely necessary to phonation. Farther, the argument drawn from 
birds proves nothing, since their voice is formed in a lower larynx, 
and in them the epiglottis may be replaced by the whole trachea 
and by the superior glottis. 

Finally, several observations and experiments, made with great 
care, admit the conjecture that the epiglottis alone, or together with 
the soft palate, contributes materially to the changes in the volume, 4 
tone, and modulation of the voice,f since its situation, direction, and ; 
form experience changes like those remarked in this respect in the 
voice, and we have no authority foradmitting that these phenomena 
result from other changes which occur in the larynx, an opinion pro- 
bably professed by Ferrein,$ since the new organ of voice he main- 
tains can hardly be the soft palate.|] m 

In regard to the cavities of the nose and mouth we may remark, 
that the power and clearness of the voice are increased by its being 
retained in these two cavities, as is easily seen from the difference 
when the nose is stopped, or the pituitary membrane is swelled. 

Fartber, the different inflexions of the voice, which are termed let- 
ters, are produced both by the larynx and the different parts of the 
oral cavity. 

The vowels are formed principally in the canal included between 
the tongue and the palate. Their differences depend almost entirely 
on those in the diameter of this canal, caused by the motions of the 
tongue, ; Be. 

On the contrary, the epiglottis and the differentjparts of the mouth, 
especially the lips and the soft palate, have great effect on the for 
mation of the cunsonants. 


I. SEXUAL DIFFERENCES IN THE LARYNX. 


& 2287. The larynx is one of the organs which presents most ma= 
nifestly the differences of sex. That of the female is usually one 
third and sometimes one half smaller than that of the male; all its 
constituent cartilages are much thinner; the ıhyroid cartilage also 


* Bichat, Anal. descript. 

+ Liscovius, p. 34. ; g 

+ Magendie, Physiol., vol. i., p. 221,—Mayer, loc. cit.—Mende, loc. cit. 

$ Sur la formation de la voix;, in the Mem. de Paris, 1741, p. 574. 

\| Haller, loc, cit., p. 455. . ä 

«| Kempelen, Mechanismus der menschlichen Sprache, nebst der Beschreib 
seiner sprecaenden Maschine, Vienna, 1791. 
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is even flatter, because its two lateral halves unite at a less acute 
angle. Hence why the larynx in the male forms at the upper part 
of the neck a prominence which is not visible in the female. From 
the same cause also the groove in the upper edge is much more su- 
fperficial in this latter than in the male. 

The glottis in the female is much smaller than in the male, and 
Üthe vocal cords are shorter. 


Ill. DIFFERENCES IN THE LARYNX DEPENDENT ON AGE. 


& 2288. The sexual differences we are about to mention do not 
‘appear until puberty: until then the larynx has precisely the same 
form in the twosexes, and consequently the voice is nearly the same 
Jin both. In eunuchs it is as small as in females.* 

This organ developes itself much more slowly than other organs, 
sand not proportionally with them : it seems less regular in respect to 
!its periods, so that the larynx is sometimes smaller in some children 
than in otbers who are younger, although the growth of the others 
©corresponds perfectly to their age. 

The larynx, especially the glotiis, generally continues small for a 
!long time; thus it differs but slightly in a child of three and one of 
itwelve years ofage, But the difference is suddeuly so great at the 
| period of puberty, that in the course of a year the glottis doubles in 
|breadth and length.r 


IV. ABNORMAL STATE OF THE LARYNX, 
A, DEVIATIONS IN FORMATION. 


& 2289. The whole laryux or some of its parts rarely present pri- 

 mitive deviations of formation. 

We, however, must mention here its unusual littleness, which de- 
pends on the permanence of its primitive formation, and which co- 
exists with the destruction or imperfect development ofthe testicles,f 
the absence of the epiglottis,$ the division of this cartilage, |»the 

‚ absence of the upper horns ofthe thyroid cartilage, of the cricoid 
and the arytenoid cartilages,** which is very curious as it establishes 
an uncommon resemblance between the larynx and the trachea:: the 


* Dupuytren, Bull. de la soc. phil,, vol. ii., p. 195. 

+ Richerand, Recherches sur GERT de la glotte et sur l’&tat de la tunique 
vaginale dans l’enfance: inthe Mem.de la soc. med. d’emul., vol, iii. p. 326. 

+ Dupuytren, Bull. de la soc. phil., vol. ii., p. 195.—Meckel, Handbuch der 
pathologischen Anatomie, vol. i., p. 485, ß 
$ Targioni Tozzetti, Prima raccolla, Florence, 1752. 
| Meckel, loc. cit. 
“ Sandifort, Ewere. anat.,].ji., ch. vii., p. 6%. 
*# Roederer, De fetu paralylico; in the Comm. soc. Gott., vol. iv,, p. 136. 
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obliquity and curve of the epiglottis;* the imperfect division of the 
larynx by a cord which is directed from above downward.f 

The consecutive deviations of formation,f especially those depend- 
enton mechanical injury, are much more common than the primitive. 
We must distinguish among them wounds in the larynx made by a 
eutting instrument in suicide, Wounds of the epiglottis are generally 
considered asfatal; we however have one case before us, where thıs 
cartilage was entirely divided longitudinally, and also cut trans- 
versely initsright half; but deatb did not ensue. This case is cu- 
rious also as it proves what we stated above, that the epiglottis is not 
absolutely necessary to close the glottis. 

Wounds of the larynx are very frequently fatal, from their conse- 
quent irritation aud inflammation, on account ofits great sensibility. 

Sometimes death oceurs atthe end of a certain time, being caused 
by the abundant granulations which completely obstruet the glottis,. 
and which are formed in consequence of a wound which suppurates.$ 

The arytenoid cartilage is partially separated byra cutting instru- 
ment, and thus, hanging in the glottis, may cause death by sufloca- 
tion, like any other foreign body.|| 

The cartilages of the larynx are not necessarily fractured in per- 
sons who die by hanging, although they are sometimes broken.“ 
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B. ALTERATIONS IN TEXTURE.** 


$ 2290. The mucous membrane of the larynx either alone or with 
that of other parts, particularly the cavity oithe mouth-and that of 
the trachea, is often infamed. Sometimes there is eflusion, and an ° 
accidental membrane is formed, which more or less completely closes 
the glottis, and the patient is sufiocated. ; 
In phthisis laryngea also ulcers often exist which destroy it ma 
greater or less extent, and cause abnormal adhesiuns between it and 
the pharynx. This state also may cause sufiocation in more than 
one way, But the swelling alone of the inflamed parts, without any 
effusion or ulceration, may be fatal.ff \ 


. 


* Altidi Siena, vol.iii., p. 232. ir “ 

t Meckel, Handbuch der pathologischen Anatomie, vol. ii., pt. ii.,,p. 140. The 
case cited by Otto (Path. anat., p. 223), of a larynx divided into three, does not” 
refer to this, but to the trachea, which presented three branches instead of two. 
(Sandifort, Ewerc. an., p. 65). u 5 we 
t G. Bell, Cases of disease and wounds of thelaryna; in his Surgical observa- 

tions, London, 1817, p. 1. er 
N loc. cit., p. 44. 
bid. 
7 ae, eites one case of rupture oftheccricoid cartilage (Ep. anat. med, 
vol. xix-, p. ’ N u 
xx Bahr: EN SHR, On the affections of the laryna ;iutlie Pıactical 
observations in surgery, London, 1816, p. 14. Be. 
rt Howship, Zoe. cit,p 153. 
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The cartilages of the larynx are more subject than any others to 
ossify, and consequently to be affected with all the diseases peculiar 


to the bones. 5 7 
‚ Among the new formations cysts are not unfrequent in this organ, 
although much less common than the preceding anomalies. Some- 2 
times they belong to the class of hydatids;; there ismore or less dan- 
ger of suffocation from them by closing the glottis. 
C. FOREIGN BODIES. f 


$ 2291. As substances which pass into the stomach from the upper 
part of thealimentary canal must necessarily pass over the epiglottis, 
foreign bodies not unfrequently enter this organ, and thence pass into 
the trachea. This happens particularly when we talk while eating, 
asthen the glottis is not closed. These foreign bodies soon occasion 
death by suffocation. A case however has been mentioned where a 
ducat continued two yearsin the larynx,* and another wherea piece 
of a nut-shell as large as a finger-nail remained there seven years.t 


ARTICLE SECOND. 
ORGANS OF RESPIRATION. 
I. NORMAL STATE. 
A. LUNGS. 

I. PERFECT STATE IN GENERAL. 
$ 2292. The oryans of respiration (systema respiratorium)} are the 
lungs, which communicate with the external air bythe trachea. Be- 
side the prolongations of the trachea, they are formed by the pulmo- 


nary arteries and veins, by lymphatie vessels, nerves, and cellular 
tissue between these two parts, and a serous envelop, the pleura. 





%* Hoechstetter, Obs. med., dec. vi.,c. X. 

+ u Obs. med,, 1. ii., c. vii. 

+ M. alpiehi, De pulmonibus epistol. I. et IT. ad A. Borellum, Bologna, 1661. 
— Th. Bartholin, De pulmonum substantiä et motu distribe. Acc M. Malpighü 
de pulm. obs, anat., Leyden, 1672.—Helvetius, Observations sur le poumon de 
P’homme; in the Mem. de Paris, 1718.—Wildrik, De fabrica pulmonum, Francker, 
1761.— Wohlfahrt, De bronchiis vasisque bronchialibus, Halle, 1748 — Hildebrandt, 
De pulmonibus, Göttingen, 1786.—Reisseissen, De pulmonum struclura, Strasburg, 
1303. Semmerring and Reisseissen, Ueber die Siructur die Verrichtung und den 
Gebrauch der Lungen, Berlin, 1808. 
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A. FORM. 
















. $ 2294. The Tungs (pulmones) have the form of an irregular cone, 
the base of which looks downward and the summit vpward. Their 
concave base rests on the diaphragm; their very convex external 
face is turned towards the ribs; the internal, which looks toward the 
heart, is concaye. 

The anterior edge'is blunt, the posterior is sharp. $ 

Each lung is divided into two triangular lobes, an upper, smaller, 
a lower, larger, by a deep groove which extends obliquely from above 
downward and from behind forward, and which passes entirely 
through it. Between these two lobes the right lung also presents a 
third, much smaller, which is situated forward, and contracts much 
from before backward. The left lung differs from that of the right 
side, as its lower edge presents a groove in which the lower part of 
the heart is situated. 

Beside this difference in the form, the rieht lung is a little larger‘ 
and lower but broader than the left, and thisin return is a little more 
elongated. 

Considered as a whole, the lung is divided into three, five, or six 
lobes, irregular in form and volume, in the spaces of which proceed 
the blood-vessels and the Iymphatics, but the surface of which is not 
uneven, or but slightly so. , 

$ 2295. The posterior edge of each lung is cleft in most of its 
length, and thus presents a depression, the upper half of which re- 
ceivesthe bronchiz, the blood-vessels, and the nerves, while the liga- 
ments of the organ are attached to the inferior. 

‘The pulmonary artery is situated first entirely on the summit 
before the bronchia, and sends in this place a considerable brauch 
to the lung; butit is soon directed backward, and passes behind the 
bronchia. 3 

The pulmonary veins are found entirely forward and downward, 
excepting the swallest and lowest branches, which proceed behind 
the lowest ramifications of the bronchie. 


EIER 


B. SITUATION AND ATTACHMENTS, 


$ 2296. The lungs are situated on the two sides of the heart. Each” 
is enclosed ima special serous sac termed the pleura, with the parietes 
of which they are in perfect contact in every part, but do not adhere, 
except at the part where this membrane is reflected to cover their 
external face. e 


Their upper extremity passes a little beyond the first rib. 
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C. COLOUR. 






























« The colour of the lungs when a person is in good health, is greyish 
ed, more or less spotted with black. 


D. TEXTURE. 


$ 2297. Among the different parts mentioned as composing the 
wung, the trachea is the base of the others, and also the most impor- 
sant, as the air passes through it to enter and emerge from the lung. 


a. Trachea, 


$ 2298. The trachea (tracheia et arteria aspera) is a canal about 
Kour inches long and nine lines broad, which begins at the fifth cervi- 
“al vertebra, below the larynx, and iscovered only by some muscles, 
Sarticularly the sterno-hyoideus and the sterno-thyroideus. It issitu- 
ated exactly on the median line, passes directly beforethe esophagıs, 
and descends directly into the chest, between tbe large vessels of the 
head. Thence it gradually inclinestoward the right side, so that its 
deft portion corresponds to the centre of the vertebral column, and di- 
wides at an obtuse angle behind the arch of the aorta, about opposite 
{the third dorsal vertebra, into two lateral branches, termed bronchi or 
bronchie. The right bronchia is generally eight lines broad, one inch 
long, and the left is about balf an inch broadand two long. The di- 
rrection of this latter is more perpendicular than that of the other: it 
is situated between the descending vena-cava and the azygos vein. 
The left turns below the arch of the aorta, and goes forward. 
Each bronchia iscovered with the pleura, proceeds obliquely from 
above downward, and from withoutinward, toward its corresponding 
Hung, and, or arriving there, divides into a superior and an inferior 
Übronchia, each of which proceedsto a lobe. 'T'helower branch of the 
right bronchia also soon subdivides into two twigs, a superior, which 
Jis smaller, and an inferior, which is larger, for the middle and the 
inferior lobe. 
These canals ramify extensively within the lung, and represent a 
(tree, terminated in every part of the surface of the organ in culs-de- 
“sac, along which are distributed allthe other component parts of the 
}lung. The final ramifications, which are the most minute, and ter- 
Iminate in a cul-de-sac, are termed the pulmonary cellules (cellul@ 
ulmonares). 

y 2299. The trachea is formed by very different parts, viz, by 
I fibrous tissue, cartilages, muscular fibres, and a mucous membrane. 


a, Fibrous tissue. 


- $.230. The fibrous tissue is composed of longitudinal faseiculi, 
‘which do not form a continuous membrane, but leavebetiween them 
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numerous oblong spaces. It constitutes the outer face of the trachea, 
and adheres intimately to the subjacent mucous membrane, Its 
vessels are more numerous than those in the other fibrous organs, 
and thus it resembles tbe fibrous tunic of the arteries. ; 

From the great elasticity of this tissue, the trachea contracts toits 
former dimensions, after being distended longitudinally. # 


b. Cartilage. 


$ 2301. The fibrous tissue of the trachea and of its ramificationg 
inclose pieces of cartilage, placed successively from above downward, 
on the two faces of which it passes, and adheres intimately. It, 
however, does not cover directly the surface ofthese cartilages, which 
are entirely developed by a special perichondrium. E. 
The form, dimensions, and situation of these cartilages, vary ia | 
different parts of the trachea, and in its ramifications, 
In the trachea they form imperfect rings, open at their posterior 
part, which surround the anterior and lateral parts ofthe passage, | 
These rings are about two lines high, half a line thick, and an inch 
and a half long. They circumscribe about the two thirds ofthe tra- 
chea when in its greatest state of distension, and more than three 
fourths of its circumference when it is collapsed. 
The number of its cartjlages varies from sixteen to twenty. 2 
Their form is more regular and more constant at the centre ofthe 
trachea than at its upper and lower extremities. In most of this 
canal, they generally form rings of equal extent, and of about the” 
same height. 
The first, on the contrary, is much higher than the others, and 
higher at its anterior than at its posterior part. This arrangement 
establishes rather a remarkable correspondence from before back- 
ward, between it and the cricoid cartilage, in which there is an op- 
posite arrangement. m 
This ring, also, is most generally united at its posterior extremity 
with the second, whence results an undoubted analogy with the type 
of the formation ofthe larynx. F 
Sometimes there is a similar adhesion between the third and the 
fourth ring, either on both sides, or more commonly on one only. 
The lower rings, on the contrary, frequently present on one or 
both sides, a greater or less fissure, that is, one which sometimes ex- 
tends to their lower extremity, and sometimes stops short of it. Fre 
quently, but not always, we then remark on the opposite side, a small 
segment ofan imperfect cirele, which corresponds to one of the two 
halves formed by the division, or a ring cleft on the other side, which 
in some measure makes up for the want of symmetry, But we as. 
commonly fiud there a common and perfect ring, or one which is 
partly divided in the same manuer and on the same side. A 
The rings of the Joose portion of the bronchix are generally similar’ 
to the final cartilaginous rings of the trachea. 2 


5 

AH 
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There are generally but eight in the right bıonchia, while there 
‚are eleven or Iwelve in the left. As they approach the lungs, they 
become more irregular, and are divided or blended with the rings 
sadjacent. i 

‘Uhe number of the cartilages suddenly dimirishes very much 
within the lungs, so that the ramificatıons ofthe bronchi® become 
„more membrauous there. But, atthe same time, these cartilages lose 
Ütheir regular form: they cease to represent rings, and resembles 
layers which are irregularly quadrilateral, triangular, &c. Besides, 
we find them in all parts of the trachea. 

They become smaller and rarer, in proportion to the gradual con- 
ttraction of the ramifications of the bronchie. The last which are 
pperceptible have a rounded form. 

We find none in thuse ramifications about one third of a line in 
Üliameter, or at least they are extremely small, and scarcely. percep- 

ible. 
Finally, the last ramifications of the bronchi® are simply membra- 
baous, and some lines below the surface of the lung, we find no trace 
HF cartilage. 


c. Muscular fibres. 


$ 2302. The posterior part of the trachea is formed by a muscular 
nmembrane,* which is about half a line thick when it is contracted. 
Ibis membrane is composed only of two transverse fibres, which are 
tttached to the cartilaginous rıngs, and to the fibrous tissue between 
hem, so as to cover the inner face of these rings, and of this tissue 
about from one to two lines. 

Within the lung, where the cartilages are arranged irregularly, 
ınd distributedon ıhe whöle extent of the bronchial tree, these mus- 
tular fibres surround also the whole trachea. They increase inversely 
5 the cartilages, and they can be traced farther than these latter. 


d. Mucous membrane. 


- $ 2303. The fibrous tissue and the muscular tissne of the trachea are 
rovered in their whole extent by a thin mucous membrane, which 
‚orms a continuouss c, and adheres intimately to the adjacent parts. 
Its posterior face presents, in the whole extent of the trachea, mu- 
iparous glauds, arranged compactly, which are more numerous and 
Karger at the lower part ofthe trachea, where it bifurcates ; and in 
he portion of the bruonch:@ and ef the lungs. They are very near 
En these aifferent parts, and they are frequently as large as a bean. 
They form a continuous layer, situated mostly behind the muscular 
nembrane, between the fibres of which their very short excretory pas- 


"* Eberhard, Diss, de musculis bronchialibus eorumgue in statu sano vel morboso 
ctione, Marburg, 1817. 
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sages penetrate. This layer extends uniformly on the portion of the 
trachea formed by muscular fibres, while the glands are principally 
collected between the cartilaginous rings, so that, after removing 
these latter, we easily perceive the place they occupy by the spaces 
in the glandular layer. 

We must distinguish from these muciparous glands, the bronchial 
lymphatic glands (G. bronchiales), which are found in the same 
places. 

$ 2304. The mucous membrane is the last part visible among those 
which contribute to form the trachea and its ramifications, although 
reason and observation unite to demonstrate that its irritability ex- 
tends beyond the points where its muscular texture disappears, 

The most minute ramifications of the trachea, which are formed 
by a homogeneous substance, terminate in a cul-de-sac, and are not 
continuous, as Helvetius asserts, with the cellular tissue which unites 
the different organic parts of the Jung. The trachea forms a hollow 
tree, the twigs of which communicate by the branches, and the latter 
by the trunks resulting from their union, but not by means of mu- 
cous tissue existing between these ramifications. This fact is esta- 
blished by numerous dissections and experiments. j 

The minutest twigs ofthe bronchial tree, when filled with air or 
any other fluid, present the same form and the same limits, either ” 
when examined with the naked eye, or with amicroscope. If we fill 
a bronchia with air or any other fluid, so as to inject, for instance, a 
whole lobe, and one of the secondary twigs is afterwards tied, the 
part ofthelung in which this latter is distributed remains swelled ” 
and distended, while that where the bronchial twig is not tied soon 
collapses. 


RE a as 


d. Blood-vessels of the Jungs. 


8 2305. The blood-vessels of the Jungs are oftwo kinas. Most of 
the organ is formed by the pulmonary arteries and veins, the first of 
which carry venous blood, while the veins carry back to the left half 
of the heart this fluid, which has been changed by the action of the 
air into arterial blood, in the limit between the two systems. 

The trunks of these vessels enter and emerge from the lungs 
the same point, Ei 

Even within the organ the pulmonary veins are nearer the bron- 
chize than the arteries are. : 3 

$ 2306. The second order of blood-vessels includes the bronchial 
arteries and veins (vasa bronchialia), which are connected with the 
nutrition of the Jungs. We have already mentioned their origin.” 
These vessels are distributed in the substance of the lung, along the. 
ramifications of the bronchiz, rest on their surfaces, and surround 
them with numerous plexuses. After supplying the muscular and 
the fibrous tissue, they penetrate to the mucous membrane, Into 
which they send nuinerous ramuscules to the membranes of the pul- 


at 


















OF THE RESPIRATORY SY»TEM. 443 


umonary vessels, to the nerves of the lungs, and form a very minute 
d complex tissue on the surface of all these parts, below the pleura. 
It is very curious that the anastomoses occur, not. only in this vas- 
eeular net-work, but also between the considerable branches and 
Zlütwigs oftbe pulmonary and bronchial vessels. 

The bronchial veins even mostly empty into the pulmonary. Those 
softhe roots ofthe lungs alone unite in small trunks, which empty ınto 
\the azygos vein, or the descending vena-cava, or into the subordinate 
ttwigs of the system of the veins of the body. 

It follows then, from this arrangement :— 
lst. That even in the normal state the vascular systems of black 
sand red blood communicate extensively in the substance of the lung. 
2nd. That analogous communications which appear in other parts 
sas abnormal, as the termination of the coronary veins of the heart in 
üthe left ventricle, the insertion of one or more pulmonary veins into 
Üthe vena-cava, the origin of a great pulmonary artery from the de- 
sscending aorta, &c., are only a more marked development of this 
e. 
3rd. That in the cases where the pulmonary artery was obliterated, 
vor very narrow, and the subjects lived a longtime, these anastomoses 
wwere probably large enough to carry the blood in the pulmonary ar- 
iteries. In fact, the bronchial vessels were found very much dilated 
im a case of this kind.* 


> c. Lymphatiec glands and vessels. 


$ 2307. We hayealready made known the most important facts in 
rregard to the distribution of the lymphatic vessels in the substance of 
tthe lung, and of the Iymphatic glands which exist along the ramifi- 
ecations of the trachea. 


d. Nerves. 


$ 2308. The nerves of the Jungs arise from the pneumogastric 
ünerve. '['hey are very small in proportion, but very numerous, and 
they can be traced far on the ramifications of the bronchie. They 
“are divided into two orders. Some are distributed in the bronchial 
ftree, others in the pulmonary vessels. The first penetrate to the 
smuscular and mucous membranes, the second surround the vessels 
Jand penetrate either into the substance of the great trunks, or into 
tthe capillaries. Some extend even to the pleura. 


e. Pleura, 


$ 2309. The pleura is a serous membrane, the outer portion of 
which, termed the costal pleura (pleura costalis), covers the inner face 


* Jacobson, inthe Duisches Archiv. für die Physiologie, vol.ii., p. 134. 
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of the pectoral cavity, while the internal or reflected layer, termed 
the pulmonary pleura (pleura pulmonalis), covers the external face of 
the lung. 

It adheres to the parietes of the chest less than to the surface of 
the lung : it however can be easily detached from this latter organ. 

It is composed ofa right and left sac (sacci pleurz), which are se- 
parate and entirely distinet. 

Tle internal parietes of the external sac are not attached to the 
parietes ot the pectoral cavity, but are turned towards each other, and 
form a septum which is directed from above downward, and from be- 
fore backward, which divides the chest into a right and a left half. 

These two internal parietes, however, do nottouch. They are se- 
parated in the centre, and in most, of the septum they form, by the 
heart: backward, by the aorta, the esophagus, the azygus vein, and 
the thoracic canal: forward, by the thymus gland and the great vas- 
cular trunks. T'hey are united in all these parts by very loose cellu- 
lar tissue ; and are most remote from each other in their centre. That 
portion of the septum situated before and behind the heart is termed 
the anterior and posterior mediastinum (mediastinum anterius et pos-. 
berüus). 

The anterior mediastinum descends between the heart and the 
middle anterior part of the thoracic cavity. Its direction is not per- 
pendicular, but oblique from left to right. Besides, it does not corre- 
spond' perfectly to the median line, but is thrown a little to the left, ® 
for the anterior edge of the right layer is attached to the left edge of 
the sternum, and that of the left layer to the cartilage of the left ribs; ° 
thence the mediastinum descends on the anterior face of the peri- 7 
cardıum. 

The posterior mediastinum is more perpendicular than the ante- 
rior, and is situated between the anterior face of the vertebral” 
column and the base of the heart. 2 7 

The external layer of the pleura of each side is reflected on itself, 
between the two mediastina, to pass on the lower and upper faces of 
the lungs. For this purpose, it contracts around the pulmonary ves- 
sels and the bronchie, and descends from the centre of the posterior” 
edge towards the lung. Upward, forward, and backward, it contracts” 
sudden!y, and from all parts towards this point; but we observe be 
low, on each side, a considerable triangular prolongation, termina- 
ted by a lower semicircular edge, which begins at the diaphragm, 
and is attached to the posterior edge of the lower lobe of the lung. 
This prolongation is termed the right and left ligament of the lung 
(l. pulmonis dextrum et sinistrum). "That of tbe left side is much larger 
than that of the right. Bi 

The pulmonary pleura covers the whole surface of the lung, evem 
its lobes, but does not penetrate between these lobes, which are sepa= 
rated from each other only by cellular tissue. 
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f. Weight of the lung. 























a. Absolute weight. 


& 2310. The sound lung ofan adult male, with all the blood and 
air it contains, weighs about four pounds. When removed from the 
»ody, the pressure of the external air, which had been prevented 
rom acting on it, expels aconsiderable portion of this £uid which 
temained. in it after the last expiration. 

Its weight then is to that of the whole body about as 1: 35. 


b. Specific gravity, 


& 2311. Considered in itself, the substance of the lung is heavier 
Xhan water, for the lungs ofa child which has never breathed sink in 
his fluid. But when respiration has commenced the specific weight of 
the orean is less than that of water, as the air which enters there is 
snot entirely expelled during expiration. We cannot even press: it 
out from a section of the lung: for tben, after rupturing the ramifi- 
eeations of the bronchi®, it eXtends in the cellular tissue, so that at 
the end ofthe experiment the substance of the lung is still lighter 
han the water, although a little heavier than it was before.* 


£: Capacity. 


$ 2312. The capacity of the lung is not the same in all periods of 
Hife, It varies much, according as the organ is distended at the end 
f inspiration (inspiratio), or in that of contraction, at the end of ex- 
oiration (expiratio). 

The estimates given by authors vary, which may arise from}a real 
ifference in the capacity of the lung and the nature of the modes em- 
Jloyed to estimate it. 

‚ In the first respect thereare very great individual differences, 
which are mostly congenitäl, but which may be accidental, as when 

e lungs are but slightly used, for instance, in students. 

The capacity of the lung is determined by adding the quantity of 
hir expelled during expiration with that which remains there after this 
et is completed. This calculation may be made in several different 
ays. 

Three processes can be used to determine the quantity of air which 
unters the lung at each inspiration : 

Ist. We may measure the enlargement of the lung in inspiration, 
“nd the contraction after expiration. 


‘# Allen and Pepys, Second paper on respiration ; in the Phil, irans., 1809, p.41. 
VOL. I, QaQ 
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2nd. We estimate the changes which supervene during inspiration 
and expiration in a fluid in which the individual is situated. 

örd. We measure the quantity of the air inspired and expired, by 
inspiring from a vase which has been measured, and expiring into 
another, the capacity of which is also known, or by the last proof 
alone.* 

At present the estimates of the quantity inhaled and expelled at 
each respiration varies much, from three to forty cubie inches. In 
fact, Abildgaard estimates it at three inches;r Wurzerf and La- 
metherie,$ at eight or ten, Keutsch,|] between six and twelve; Aber- 
nethey,fl Lavoisier, Seguin,** and Davy,tf at thirteen ; Borellift 
and Goodwyn,$y at fourteen ; Kite,||]| Allen and Pepys,f% at seven- 
teen or eighteen ; Herholdt,*** between twenty-five and twenty- 
nine; Cavallo,tft Jurin,tff Sauvages,$$$ Hales,|||| Haller, TI 
Chaptal,**** Bell,ttft Fontana,tffjf Menzies,$$$$ and Richer- 
and,j|||]|| between thirty and forty cubic inches. 

In estimating the quantity of air remaining in the lung after expi- 
ration, the following circumstances are attended to: 

lst. After expiration, as longas the chest remains closed andthe 
lungs are not removed, these organs contain more air than when se- 
paräted from the body, because they collapse after opening the chest, 
and thns expelthe air they contain. 

2nd. It is very diflicult to expel the air which remains in the 
lung, and it can never be completely removed by the greatest possi- 
ble pressure. 


* Jurin, in Haller, Z/. phys., \. viüi., s. ill. i 
"+ Neue Versurhe über das Alhmen und den Nulzendesselben ; inthe Nordisches 
Archiv. für Nalur. und Arzneyurissenehaft, vol. i., pt. 1., p. 2.—Abiklgaard how- 
ever asserts in another place (2Öid., pt. ii, p. 206), that from two to seven, and 
sometimes even fifteen ceubic inches enter. j 
» + Gunther, Darstellung, p: 28. 

8 Journ. de physique, vol.xlvi. p. 108. 

| De act. gazow@ygeni per pulm. resp. ; Copenhagen, 1800. 

d Essays, London, 1793, vol. ii., p. 144. 

** Memoire sur la respiralion, &c. 

tr Researches concerning nitrous oxyd, London, 1800, p. 433, 

tt Demotu animalium, p.ii-, prop. 81. 

$$ Recherches ewperimentales sur les effeis que produisent sur les animauz vivans 
la submersion, la strangulation, &c. Paris, 1798 

Il Ueber Wiederherstellung scheinbar lodter Menschen, p.19. 

da Loc. cit. Fa 

*kk Nordisches Archiv., vol.i., pt. ii., P- 207. 

+tt Ueber Anwendung der Gasarten. 

ttt Diss. phys. math., London, 1732, diss. iv. ; in Haller, De part. corp. hum. 
fab., vol. vi. p, 325. 

$$5 In Haller, Z/. phys, vol. iii., p. 234. 

II Statistieal Essays, vol. i., p. 288. 

aaa Elphys. vol. iii., loc. cit. : 

**kk Ohemie; in Bostock, Ueher das Alhnıen, p.189, 

+tt+ Anatomy, vol.ii., p. 193. 

+ttt Phil. trans.,1799, p 349, 

6655 Derespiratione, Edinburgh, 1790. 

Il ZAysiologie, vol.i., p.374. 
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Seyeral methods have been proposed to estimate the quantity of 
(air which remains in the lungs after respiration. 


Ist. After fixing thediaphragm as firmly as possible, the abdomen, 


iis tied and the lungs collapsed, by making an ineision in the parietes 
‘of the chest, we fill the space between these parietesand the organ 
with water, which it is asserted should be equal in quantity to that 
(of the air expelled from the lung by the pressure of the liquid, and 
\also that of the external air introduced into the chest through the 
| parietes. 

2nd. On opening the lung the air is received from it in a bladder 
tadapted to the trachea, and it is measured ;* the lung is then im- 
| mersed in water, the speeifie gravity of which is about equal to that 
(of distilled water, while its absolute weight is known : the quantity 
(displaced is weighed, and we determine the cubic quantity ol air it 

still includes. 

From these two methods we may conelude the quantity of air re- 
|maining in the lung of an adult after a complete expiration to be 
‘about one hundred and ten cubie inches. In fact, Goodwyn has in- 
‘troduced from ninety to one hundred and twenty cubic inches of 
\water in the space between the chest and the lung. 

In Allen and Pepys’ experiments, the quautity ofaair first colleeted 
Wwas 31.530 cubic inches: the lungs, which weighed four pounds, and 
Wwhich from their weight occupied as much space as an equal quan- 
ttity of water, displaced six pounds of the liquid, so that there still 
tremained within them a quantity of air equal to an ounce of water, 
fthat is, 59.554 eubic inches. The total of these two sums gives a 
Nittle more than ninety-one cubic inches, as the quantity of air re- 
zmaining in the lung after expiration; but we may admit it as about 
«one hundred and ten, on account of the pressure of the water on the 
Jmass of the lung, and the higher the temperature during life. 

If we add to these one hundred and ten cubie inches of air remain- 
ling in the lung aftera common expiration, about thirty inches which 
lleave the organ at each common expiration of a healthy adult,+ we 
sshall have one hundred and forty-five inches as the capacity of the 
Nungs in common inspiration, so that the difference Sehen be- 
Itween the state of dilatation and collapse of the organ is about thirty- 
ffive inches, 

But this difference increases very much when the respiration being 
@deeper, the lung is unusually dilated and collapsed, because more air 
senters and leaves the lung at each time. 


* Cline, in Allen and Pepys, loc. cit. 

+ We take this as the mean number :'it seems to us that a lower’estimateshould 
Übe ascribed to an unusual smallness in the lung; or to careless calculation, and 
Üthat a greater estimate depends upon an unusual development ofthechest, or on a 
wvery deep non. Farther, we ought to mention that the air is dilated one 
ssixth by the heat of the body. 
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Thus Seguiu* inhaled in a very deep respiration one hundred 
andthirty inches of air, which would expand by the heat of the body 
to one hundred and fifty, so that then the capacity of the lung was 
equal to two hundred and sixty cubie inches. Kite estimates the 
capacity at three hundred cubic inches, 

On the other hand, Jurin expired two hundred and twenty cubie 
inches,f and Herholdt, two hundred and eight.f If we admit here 
that these expirations took place after a full inspiration, we ought 
to reduce the capacity of the lung to fifty-two and even to forty 
cubic inches, which estimate perfectly agrees with that formed by 
Davy by another method.$ 

In contrasting the estimates of Seguin and Jurin, and disregarding 
the diminution of the volume of the air expired, we find a difference 
of two hundred and twenty between the greatest dilatation and the ” 
greatest relaxation of the lung, that is, this latter state is to the 
other as 1: 6.5. 


h. Force of the lung. 


$ 2313. The lung is not very sensible. Its transverse and its 
longitudinal muscular fibres, which are similar in their nature to 
muscles, give it the power of contracting, which, judging from expe- 
ments,|| is exerted whenever its external or internal surface is 
stimulated, and which without stimulation@ executes the motions 
which cannot be attributed to those of the parietes of the thorax, 
since they are simultaneous with these latter, and are observed when” 
the parietes of the thorax are destroyed.** Consequently the air 
passages contract actively during expiration;t7 but all these phe. 
nomena, aduuced to prove that the luugs possessa power of extension 
which allow them todılate activelyin inspiration, can be sätisfactorily 


* Observations generales sur la respiralion et sur la chaleur animale; in the 
Journ. de physigue, 1790, p. 467. 

t In Haller; loc. eit., p: 326. = 

+ Loe. cit.,p.4]. > 

$ Loe. cit., p. 409. 

I Varnier, in the Mem. de la soc. roy. de mdd,, ann. 1779. E 
4 Rudolphi, Ueber das Alhemholen ; in his Anat.phys. Abhandlungen, p. il 
—Flormanu, ibid., p- 110. n { 

** Bremond, Zuperiencessur la respiration ; inthe M&m. de Paris, 1739, p. 455. 
— This author however adduces as proofs several phenomena which are by n0° 
means conclusive, R - A 

H J. Carson, Memoire sur l’dlasticite des poumons ; in the Arch. gen. de med., 
vol. ii.,p.134. - EN - 

tt J. D. Herholdt, Ueber die chirurgische Behandlungen der Brustwunden, 
veranlasst derch neue Versuche über den Mechanismus des Athemholens; in the 
Nordisches Archiy., vol,ü., pt. i., P. 44.60. 
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i. Function of the lung. 


$ 2314. The function of the lung is respiration, which consists 
‚ essentially in the change of venous into arterial blood by the expul- 
sion of carbon and the absorption of oxygen. The atmospheric air 
enters into the organ during inspiration, and emerges from it loaded 
with carbonie acid during expiration; this change of the blood, and 
the cold produced by the evaporation of the water exhaled, are the 
| most important functions of the lungs; but the variations in its 
‚capacity also affect the circulation, for the blood eirculates more 
\rapidly from the right half of the heart into the pulmonary artery 
‘during inspiration, and from the pulmonary veins into the left por- 
!tion of the heart during expiration. 


II. SEXUAL DIFFERENCES, 


$ 2315. The lungs of the male are larger than those of the female, 
sand the latter are more oblong than those of the male, 


III. DIFFERENCES DEPENDENT ON DEVELOPMENT, 


$ 2316. The lung presents considerable periodical differences, * in 
respect to its existence, situation, texture, colour, contents, volume, 
sand finally its absolute and relative weight. 

Ist. Existence. The lung is one of the last organs to appear. It 
|begins to be distinetly seen about the end of the second month of 
|pregnaney. 
2nd, Situation. From the greater proportional volume of the heart 
sand its slight development, the lung is situated much more posteriorly 
bbeforethan after birth, so that sometimes it is notseen at allon opening 
the cavity of the thorax ; consequently it covers the pericardiun, 
sand generally does not entirely fill the sac ofthe pleura, and hence 
does not touch the parietes of the chest. 
3rd. Terture. Atthe third month of pregnancy we begin to distin- 
ish the cartilaginous tissue in the air-passages ofthe Jungs. The 
obules are at first united by a looser cellular tissue than that com- 
nly seen, and they are also formed of small subordinate lobes, so 


* Meckel, M&moire sur le developpement duceur et des poumons dans les mam- 
iferes; in the Journ. compl. des sc. m£d., vol. i., p. 259.—Consult also on the 
erence in the lung of the child before and after respiration, G. J. Schmitt, 
eue Versuche und Erfahrungen über die Plocquetsche und hydrostatische Dun- 


8.—Fleischmann, Sur la formation de la trachee-arlöre; in the Journ. 
pl. du dict. des sc. med., vol. xvi., p. 141.—Id. De chondrogenesi asperi@ 
rteri@ et desitu @sophagi abnormi nonnulla, Erlangen, 1820. 
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that here, as in other parts, as the muscles, the homogeneous mass 
is at first divided into its great subdivisions, but afterward into he 
smaller parts. 

-4th. Colour. The colour of the lung is at first reddish white in the 
foetus, and is whiter the younger the foetusis. This organ gradually 
becomes of a deeper red, in proportion as it is better supplied with 
blood. After birth this tint is bright from respiration, and also 
becomes deeper. At twenty years the lung is grey, mottled with 
blue and black spots, and from this time its colour becomes still 
darker, so that in advanced life it is more or less generally black or 
bluish black. ‚ 

öth. Contents. The trachea and its ramifications contain after birth 
only air, and a small quantity of aqueous vapour and mueus. But 
this is not true of the foetus, where it is filled with the fluid of the 
amnion. By the laws of hydraulies, when the fetus swims in this = 
fluid it enters the trachea, without any respiratory motion on thepart 
of the fcetus. It usually escapes after birth, and wheu it does not 
escape at this time, which is rare, it may suflocate the child.* Ä 

6th. Yolume. The lung is at first much smaller; it occupies much 
less space than the heart, and is easily blended with thg very dilated 
auricles of this latter. 

It does not acquire its normal proportional size till puberty. 2 

Zth, Weight. 'T'he absolute weight of the lung presents very re- 
markable periodical differences, which depend ontheorgan remaining 
inactive until after birth. In the fetus its specific gravity is greater 
than that of water, in which it sinks; but when respiration has once 
commenced, as it is never free from the air which has entered in it, 

its specific gravity is less than that of the water, and it floats. m. 

$ 2317. Most of the differences mentioned, especially those in ” 
regard to situation, volume, colour, and specific gravity, appear more 

or less at birth, and result from respiration. : E 

The lung, becoming lighter from the.effeet of the air entering it 
and which never entirely leaves it, occupies also more space after 
respiration, and is situated more anteriorly, covers most ofthe peri- 
cardium, and is in contact with the parietes ofthe chest. T'he deep 
red colour communicated to it by the venous blood before respiration, 

‚changes to a bright red when the new being breathes. ol 

Finally the organ, which when collapsed received less blood, and 
was consequentiy lighter, becomes heavier when, after being distended 

by respiration, it is more permeable to the blood. u 

Hence these differences have been thought sufficient to determine 
whether an infant was born living or dead. But as the specific gr 

vity having diminished, the lung fioats, which proof constitutes W 


* P. Scheel, Commentatio de liquorisamnii asperi@ arteri@ feetuum humanorum 
nalurä et usu ejusque in asphyaium neonalorum et medieinum forensem nf 
‘Copenhagen, 1799.—Herholdt, in Reil, Archiv. fur die Physinlogie, vol. iii, P- ie 


—Id., in the Nordisches Archiv., vol. i.,p. 212. 
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\is termed the test hydrostatica,;* as also the afllux of the blood in- 
‚ereases the absolute weight of the organ, and its relative weight 
‘compared to that of the body constitutes another kind of proof, 
| termed the test by the balance,+ this principle has been laid down, 
\that when the lungs of a child swim in water, and a similar or ana- 
}logous proportion exists between the relative weight ofthe lungs and 
!that of the body, it is established that this child was born alive and 
ıthat it breathed. 

Considered generally and absolutely, these conclusions are correct; 
but great and important restrictions are necessary. 

lst. The lungs may become lighter by respiration, and the child 
ı not be born. 

2nd. The lungs may swim from some other cause than respiration. 

3rd.. Respiration does not necessarily produce this change in them. 

4th. The lungs sometimes have a greater absolute weight, although 
ırespiration has not taken place. 

5th. Ontbe other hand, they may present after respiration a 
ıspecifie grayity as great as that they possess, according to the 
‘general opinion, before this act. 

In fact :— 

lst. "The infant sometimes breathes sufficiently during parturition 
{to render its lungs capable of swimming, although it may be still- 
tborn.f 

2nu. The lungs may also swim from the fact that the air has been 
jpushed into them, through the mouth or nose, either while they con- 
ttinued in the thorax, or after their removal from this cavity. Putre- 
ffaction also may give rise to the same result. 

3rd. Several experiments demonstrate that respiration does not 
mecessarily cause in the lungsthe above mentioned changes. Some 
parts of a lung, or even an entire lung, have been seen which did. 

ot swim in water, although the child has lived, breathed, and cried, 

mot only for several days,$ but even for six weeks. We have seen 
jin a child six weeks old all the middle lobe of the right lung, and in 
another four weeks old, great portions of the same lobe apparently 
healthy, which were absolutely incapable of foating. 

The left Jung is most frequently retarded in its development, which 
eculiarity doubtless depends on the fact that the right bronchia is 
uch shorter and broader than the left, so that usually, even in 
hildren who died soon after birth, the right lung floated, while the 
eft foated very imperfectly, or not at all.|| 


 # F.Alberg, De docimasiä pulmonum hydrostaticä, Halle, 1791. i 
+ G. G. Plocquet, Comm. med. in processus criminales super homicidio infanti- 
dio et embryoctonia, Strasburg, 1787, 
+ Schmitt, (oe. cit., p. 150-176) has reported examples of this. 
* Kaltschmied, De euwp. pulm. infant. ag. injectis, ann, 1751. 

A. Portal, Memoire dans lequel on dömontre l’action du poumon sur Vaorte 
endani le temps de la respiralion, et ou l’on prouveque, dans l’enfant qui vieni de 
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It is at least very rare that the contrary occurs. 

a. The rarest case is when the cause of the sinking of the lung 
depends on a morbid alteration in its texture, an eflusion, an indura- 
tion, for these are very unfrequent before birth, and even when they 
occur to a great extent, the organ does not acquire a greater specific 
gravity than that of water. 

b. A more common cause is the presence of foreign bodies, espe- 
cially mucus, and the fluid of the amnion in the trachea, or the 
feebleness of the feetus, all which eircumstances render the dilatation 
of the lung imperfect. 

c. We must remark also that this change in the specific gravity 
supervenes gradually, and when the respiration takes place with the 
requisile degree of strength, asin the beginning, and when the child 
respires but feebly, it extends to some parts of the lung only, and 
sometimes it is not produced at all by the first inspirations. 

4th. Sometimes, although the child has not breathed, the lungs 
have an absolute and consequently a relative weight, in proportion to 
the body, as great as when the child has respired. There are some 
cases where the relation between the weight of the lung and the body 
is still greater, for instance, as 1: 151, to 2939, to 333, to 3214, to 
34,75,,* although respiration did not take place. 4 

This circumstance is still more curious, as the lungs contained also 
more blood than usual. i 

öth. Observation likewise proves that the lungs of infants born 
alive are sometimes proportionally lighter than those of still-born 
children are, according to the preceding estimate,f as they are found 
in the proportion of ] : 77 ?,, to 7742, and to 104. 




















II. ABNORMAL STATE.I 


$ 2318. Primitive deviations of formation. The Jungs present pro- 
portionally but few anomalies resulting from a primitive deviation 
of formation ; they however sometimes manifest them in respect to 


quantity and qualıty. 
Ist. The congenital anomalies in regard to quantity are generally. 


i 


a. Deviations of formation from an arrested development. Here 


are arranged particularly: 
a. The absence of the trachea, of a lung, or of the two lungs; this 
last anomaly usually attends acephalia vera; the second is mor 


nüitre, le poumon droit respire avant le gauche; inthe M&m. de Paris, 1765,.— 
Some writers have attribnted this discovery to Petit, but wrongly: he mentions 
only one case (Mem. de Paris, 1753), and does not point out the real cause of tie 
phenomenon. S 

* Schmitt, loc. eit.,p. 138. 

+ Id. idid. : : 5 

t'Van den Bosch, Commentatio exhibens analomiam systemalis respira 
inservientis palhologicam, Harlem, 1801. 
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are, and also occurs in subjects whose formation is otherwise normal, 
nd resembles the normal singleness of the lung in several serpents. 
Che absence of the trachea is less common than that of the lungs; 
vhen it occurs the lung is situated next fo the larynx, as also in 
‘several reptiles. 

b. Narrowness and elosing of the trachea, which has been observed 
hen the skull was deficient.* : 

€. The smallness of one or of the two lungs. The first anomaly is 
venerally produced mechanically by an external obstacle, particularly 
‚he presence of the abdominal viscera in the cavity of the thorax in a 
wbject affected with diaphragmatie hernia. The second, which is 
senerally connected with narrowness of the thoraeie cavity, depends 
in a primitive dynamic anomaly of the formative power, and some- 
jämes occurs in individuals otherwise well formed, and sometimes is 
üttended with other deviations in formation, arising from suspended 
evelopment. 

d. We ought also to mention here the exposure of the Iungs or 
chea sometimes observed, since it depends upon the formation of 
ae parietes ofthe thorax bein arrested at one ofthe early periods 

rough which it successively passes. 
5. The great size of a lung, attended generally by the deficiency 
“the.other, results from an excessive action in the formative power. 
"2nd. Congenital deviations in form relative to the quality are :— 
a. The abnormal division, which is indicated in the Jungs by the 
esence of an unusual number of lobes, or bythe deeper separation 
"those always existing, and in the trachea by its division into three 
nches. This last anomaly, judging from facts hitherto collected, 
ecurs only on the right side, and is curious as a repetition of the 
culiar structure ot the ruminantia and the cetaceous animals. 
b. An opposite anomaly occurs when the lungs are not divided 
to lobes as usual, or when this division is not clearly indicated. 
' c. Lateral inversion is where the right lung has but two lobes and 
elefttnree. This anomaly commonly occurs only when there is 
general lateral inversion. 
Consecutive deviations of formation. The pure consecutive acciden- 
1 deviations of formation are particularly wounds, which often sud- 
enly cause death, on account ofthe considerable calibre of the ves- 
s, but sometimes death occurs from the dangerous inflammation and 
ppuration of such important organs; but they are not necessarily , 
always fatal. 
"We must mention here the abnormal communication with theother 
vities, which sometimes occur when the parietes are destroyed; 
e most remarkable is that which occurs in aneurism of the aorta.f 






















'* Otto, Monst. ser. disq., p. 10, 11. 


r\ E4 
\ + Richerand, Observations sur l’ouverlure des andurysmes de l’aorte dans la 
achee-artere et dans les bronches; in the Mdm. dela soc. med, d’dmul,, vol. iv., 
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In this case, from the respective situation of the parts, the opening 


usually corresponds to the lower part of the trachea, or to the left 
bronchia. | 


$ 2319. Alterations in texture. They are:— 

Ist. Iuflammation, generally termed pneumonia, bronchitis, and 
pleuritis, according as the whole substance of the lung, the mucoug 
membrane of the trachea, or the pleura, is affeeted.* 

The most usual consequences of pneumonia are :— 

a. Thickening and induration of the tissue of the lungs, froman 
effusion olten existing in a great degree, and then forming the state 
termed hepatization (hepatisativo)t. The substance of the lung is 3 
then generally homogeneous, friable, brittle, greyish white, much 


thicker in texture, and sometimes possesses a specific gravity greater 
than that of water, 


2nd. Suppuration. Pus usually burrows for itself a passage into the 
bronchie. More rarely it is effused into the chest, constituting” 
empyema, or into the adjacent organs, as the pharynx or the aorta,f 

Bronchitisterminates sometimes by suppuration, sometimes by the 
formation of solidor hollow membranes, ‘which fill this cavity and 
rarely adhere to its inner face. Very probably, however, the de- 
velopment of these accidental membranes is not always and necessa- 
rily preceded by an inflammation ofthe trachea.$ 

The consequences of pleuritis are :— 


* C. Hastings, A Zrealise on inflammation of ihemucous membrane of the lungs 
London, 1820.—T. Alcock, Observations on theinflammation of the mucous men 
Örane of the organs of respiration, London, 1820. 
r Bricheteau, De ’nepatisation pulmonaire;, in the Journ, compl. des sc. med. 
vol. ix., p- 146. Er : 
t V. Laennec, De l’auscultation mediate, vol.i.—Andral, Clinique medica 2 
vol. i.—Louis, Observations relatives a la perforation du parenchyme du pou N; 
in the Archiv, gen. de med., vol. v., p 321-—Bouillaud, Nowvelles observalions 
sur la Panerene des poumons ; in the Revue medicale, vol. iv., p. 375. p- 
$ This proposition cannot beadmitted, It rests upon a fact mentioned first by 
Bayle, and since enlarged upon by Andral, that sometimes in individuals af 
fected with chronie bronchitis, even with an e ectoration of pus, the ınucous 
membrane is hardly rosy or even perfectly white in its whole extent. But ong 
not we then to adınit that the tissue is discoloured after death? Farther, it is 
markable that the softening and ulcerations are much more rare in the mu 
membrane of the bronchiz than in that ofthe intestine, and that the frequency 
the ulcerations decreases from above downward. The inflammation of this mem: 
brane freguently terminates also in thickening, which causes the contraction of 
the bronchie. ypertrophyeven sometimes extends more or Jess to the externäl 
fibrousand cartilaginoustissues. We mustnot confound the contraction ofthe broß- 
chi, which results from it, with that which comes from the compression of thest 
canalsby atumour, amongothers by tamefied ganglions, wbich are rather re 
in children, or by an aneurism ofthe aorta, Chronic inflammation results also in 
dilatation of the bronchi®, to which Laennec first attracted en i 
which has been studied very carefully since by Andral, as have also the dı 
alterations in the secretion of the mucous membrane of the bronchi®. Cons 
on this subject: Laennec, De l’auscultation mediate, Paris, 1819, vol. 
124.—Andral, Odservations sur quelques alteralions organiques des N 
in the Archiv. gen. de med., vol. iv., p. 5l4.—Id., Clinique le, 39. 2 
B; 1-85.—Bree, Recherches sur les desordres de la re iralion, Paris, 1 
esrulles, Z’raite Iheorique et practique du croup, Paris, 1824. 
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a. Thickening, induration of this membrane. 
b. Efiusion of serum, which when not coagulable in a great de- 
Ihree, causes hydrothorax, and which when coagulable produces the 
nutual adhesions of the contizuous surfaces of the pleura.* 
| The principal new formations in the lungs are tubereles 
4 3rd.The repetitions of the normal tissues in the respiratory organs 
»re rare. We must, however, refer tothis the accidental membranes 
H-eveloped after pleuritis, because they are repetitions of the cellular 
#:ssue and the accidental ossiticationst formed in the osseous tissue. 
‚These ossifications frequently appear as thin elongated lamin®, sı- 
aated on tbe outer face ofthe pleura. They are more rare on the 
hnner face of this membrane, in the form of rounded bodies, which at 
rrst adhere, but are finally detached. The pretended change of the 
Muulmonary substance into cartilage is probably in most cases only an 
hduration resulting from effusion. Sometimes however cartilaginous 
Asssue is really developed accidentally in the lungs. 
$ 2320. Foreign bodies. These are :— 
Ist. Entozoaries, particularly hydatids which form in the sübstance 
tr on the surface of the lang, and the hamularia subcompressa which 
xists in the trachea. ‚ 
'2nd. Foreign substances accidentally introduced into the air pas- 
ages. $ 


ARTICLE THIRD. 
CAVITY OF THE THORAX. 


\$ 2321. The thoracic cavity contains, besides the lungs and their 
ssels, the heart, the commencement ofthe aorta, the trunks of the 
cending and descending vens-cavx, the azygos vein, the thoracie 
nal, the esophagus, and the thoracic portion of the ganglionnary 
e»rve. We have mentioned previously the manner in which it is 
rıned like a cage. Its upper extremity is generally the narrowest 
ıd its lower extremity the broadest part of the chest: at least it is 
enerally much broaderatits base than at its summit. It is convex 
ı the sides, flattened forward, larger from above downward, and 
orter from before backward than in any otherdirection, much longer 
steriorly than anteriorly, and provided below with a more or less 
nvex floor which is formed by the diaphragm. Posteriorly the 
dies ofthe dorsal vertebr& imperfectly divide it into two halves. 


“ 
* Laennec, loc. eit., vol. 1.—Andral, Zoe. eit., vol. ii.—Id., Observations sur l’in- 
2 ala de la plevre diaphragmatique; iu the Archiv, gen. de med., vol. iii., 
2246. ; 
‘r Rullier, Note fouchant un tres grand nosnbre de pieces osseuses ddveloppedes 
s le tissuw du poumon ; in the Archiv. gen. demed., vol.v., p. 271. 
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It is a little shorter on the right than on the left side, on aceount 
ofthe prominence of the liver. 

The inner face ofits parietes is covered in nearly its whole extent 
by the external layer the pleura, which is tbere attached to it by a 
very short cellular tissue. Of the organs it incloses, the Jungs and 
the heart are united to it by its surrounding serous membranes; the 
others directly by cellular tissue. ıä 

The division into a right and a left half, indicated by the bodies = 
of the vertebr&, is completed by the mediastinum. < 


I. MOTIONS OF THE CHEST. 


$ 2322. The chest is continually extended, enlarged, contracted; 
and the first state occursin inspiration, and the second inexpiration 
The motions of the chest which determine them, produce a simulta- 
neous dilatation and contraction in the air passages. The lung, 
being compressed when the chest collapses, expels the air within it, ° 
while it enters through the mouth and nose, when, the chest dila- 
ting, the obstacle from the collapsing of its parietes”no longer 
exists. 2 

The dilatation of the chest during inspiration, and its contraetion 
in expiration, occur in every direction, 

The greatest change is that in height. It depends partly on the” 
depression:of the diaphragm in inspiration, and its rising in expi- 
ration, partly also on the raising of the ribs by the intercostales and 
scaleni muscles. 

The enlargement in the direction of the breadth, depends on the 
ribs being drawn outward. k 

The parietes of the chest follow exactly the motions of the Jungs’ 
during respiration, and these two parts remain in contact, at leastin 
the regular state, during expiration or inspiration, so that they are” 
found in perfect contact after the strongest of all expirations, that 
wbich occurs at death. | 


ll. DIFFERENCES DEPENDENT ON SEX, 


$ 2323. The chest of the male is much larger than that of tht 
female, ası it is longer, bıoader, and deeper. Its capacity is also 
more uniform, so that it is proportionally a little broader, rounder, 
and more movable. The bodies of the dorsal vertebre do not pro= 
jeet as, much. 


III. DIFFERENCES DEPENDSENT ON DEVELUPMENT. 


$ 2324. The chest is proportionally the smallest of the three 
sphlanchnic cavities ofthe body during the early periuds of existenee 


which depends particularly on the slight develupment and ti 
inactivity ofthe lungs. ER 
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It possesses in the same proportion a greater degree of elasticity, 
secause the costal cartilages are much longer in proportion to the 
ibs, than during the successive periods.* N 

It does not beein to move until after birth, and when the new being 
nreathes for the first time. 


IV. ABNORMAL STATE. 


$ 2825. Sometimes thechest is only partially closed, from a primi- 
jive deviation of formation. When thisauomaly exists on the ante- 
\ior face or the sides, the internal organs are exposed ; when in the 
ower wall, theabdominal and pectoral cavitresabnormally communi- 
te, andsome ofthe thoracic viscera enter the cavity of the abdomen. 
The same also may be caused later by wounds, ulcers, &c.. A com- 
on congenital deviation of formation is the abnormal smallness of 
he chest, which generally attends a corresponding defect in the 
‘evelopment ‚of the lung, and a disposition to tuberculous phthisis. 

The alterations in the texture of the chest are principally different 
"inds of tumors, which oceur in the mediastinum. These tumors 
ometimes become large, and compress the organs in the thoracic 
“avity so much, that the subject dies from the suspension of the 
läreulation or nutrition.f 


ARTICLE FOURTH. 


ILANDULAR ORGANS SITUATED NEAR THE ORGANS OF VOICE 
AND RESPIRATION. 


& 2326. We find near the organs of voice and respiration, twoim- 
erfect glands,f the thyroid and the thymus glands, which are simi- 
“r not ouly as they both present the general characters of glands of 
eirspecies, butalso because they are situated directly onthe median 
€, behind the anterior face of the body, before the organs of respira- 
n,and becausetheyeven touchin the early periods of fetalexistence. 
These two glands possess numerous blood-vessels and lymphaties. 
hey have no excretory ducts, but contain in their spaces a flbid dif- 
rent from their substance, and which is very evident in the thymus 
land. The change of a considerable quantity of blood, which is pro- 


*#* Compare the measures in regard to this subject, in Lobstein, Sur la premiere 
ron de Penfant nouveau nd; in the Journal de Medecine, vol.xxXxV.Pp, 

"+ Leennec, Sur le rötr&cissement de la poitrine & la suite de certaines pleure- 
: in his P’Ausculiation mediate, vol. i. p. 369. 

‘+ P.H Biecklen, De /hyroidew, Ihymi et glandularum sıprarenalim fune- 
ibus, Strasburg, 1753 —J. F, Meckel, Ueber die Schilddrüse, Nebennieren und 

ge ihnen verwandte Organe ; in his Abhandlungen aus der menschlichen und 

(rgleichenden Anatomie, Halle, 1816, p. 1-277. 
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bably peculiarly modified, and the formation of their fluid, are the 
only functions which can be assigned to them with certainty. We 
then have reason to think their functions in the sanguineous 
system are analogous to those of the lymphatic vessels, that is, they 
are organs which contribute to perfect the formation of blood. This 
conjecture is rendered probable from the fact, that the blood which 
passes through their‘ tissue, and the fluid which they prepare, 
soon enter the venons blood near its entrance into the lung. 


” 


I. THYROID GLAND, 
A. PERFECT STATE, 


$ 2327. The thyroid gland (G. thyroidea)* is situated forward 
and on the sides of the upper part of the trachea and pharynz. 

It is composed of a centre, which is slightly contracted, thin, and 
about four lines high, terıned the isthmus, and of twolateral portions 
or horns, which are directed from below upward, and terminate ina 

oint. 

5 The central part is situated directly below the larynx, and before 
the three or four upper rings of the trachea. The two horns extend 
below to the sixth or seventh ring, and above to the lower horn of ° 
the thyroid cartilage. 3 

There is generally detached more or less from its centre, a median 
horn, which is generally single, rarely double, termed by Lalouette 
the pyramid. 'T'his horn is rarely perfectly cylindrical, and gene- 
rälly corresponds to the left side more than to the rightt, which de- 
serves to be remarked on account of the greater development of the’ 
hyoid bone, generally oceurring on the same side. It re-ascends’ 
before the thyroid cartilage to the middle hyoid bone, and it termi- 
nates there, gradually becoming thinner. This horn exists more 
frequently than it is deficient.f We must then attribute to aceident, 
or to careless dissection, the assertions of authors to the contrary.| 

$ 2328. It is generally surrounded by a special and unmated’ 
muscle, the levator gland, thyroidee muscle, the upper extremity of 
which is generally attached to the body of the hyoid bone; some- 


* P. Evertze,'De glandulä thyroideä, Leyden, 1708.—Santorini, Obs. anat. ch, 
vi-xvii.—Duvernoy, Obs. anat.2, 3, 4; in the Comm. Petrop., vol. vii. 1740, p. 216 
218 —Lauth. De glandulä ihyroideä, Strasburg, 1742 — Morgagni, Ep. anal, 
Venice, 1763, vol. ix. $ 30-—40.—Uttini, De glandule thyroidee usu; in the Comm, 
Bonon., vol. vii., p. 15—23.—Lalouette, Recherches anatomiques sur la glande 
thyroide ; in the Mem. pres., vol. i. 1750, p. 159—175.—Gunz, Ods. anat. I. sur 
la glande ihyroide, ibid., p. 283-284. —Schmidtmuller, Ueber die Ausfuhrsinga 
gange der Schilddrüse, Landshut, 1804,—B, Hofrichter, Memoire sur la thyroide, 
in the Journ. compl. des sc, med,, vol. x., p. 21: e er 

+ Duvernoy, loc. cit.—Lalouette, loc. cit., p. 163.—Morgagni, Zx. IX, a. 
—Schmidtmuller, loc. eit. : 

+ Wehave most generally found it, and Morgagni (Ep, anat.x, a. 36) has ob 
served it to be absent only six times in a greut many G:davers. 

$ Schmidtinuller, loc. cil., p. 29. 
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times it does not extend so high, and is inserted in the lower edge 
of the thyroid cartilage, In the latter case the middle horn is very 
slightly developed. 

This muscle participates in the symmetrical arrangement of the 
middle boru of the thyroid gland, so that it generally belongs to the 
left half of this latter, more than to its right portion : it, however, is 

not always attached to the same side of the hyoid bone, or ofthe 

thyroid cartilage, but sometimes passes obliquely before the trachea 
or the laryux, to arrive at the opposite side. This arıangement, 
which apparently rendeıs it still less symmetrical, although it really 
tends to re-establish the symmetry, occurs particularly wben it is 
attached to the thyroid cartilage, and is then inserted in its inner 
edge, on the outside ot the erico-thyroideus muscle. i 

$2329. Each of the lateral horns is generally two inches high, 
while the height of the isthmus is only one inch. The entire breadth 
of the gland is about eight inches; that of each horn is nine lines, 
The whole gland weighs about one ounce. 2 

$ 2330. The thyroid gland is of a dirty red colour; its texture is. 
firm and solid, its surface is smooth. It has no proper capsule, and 
is surrounded only by a condensed cellular tissue; it is composed of 
large aud small rounded, irregular lobes, each enveloped by a cellu- 
lar sheath, between which the vessels are distributed. It normally 
contains no cavity; however, when we make an incision, either into 
the lobes or between them, a fluid analogous to the serum of the 
blood, oozes in great abundance from the wound. 

$ 233]. For a long time it has been disputed whether the thyroid 
gland has excretory ducts ? 

Several anatomists, as Vater,* Santorini,t Coschwitz,f and 
Schmidtmuller,|| have thought they saw one or more passages which 
extended from the gland into the larynx or trachea. Tihey have 
" attempted to consider the middle horn as an excretory canal, both 
from its form and the openings in the larynx on a level with its 

| upper extremity. But the observations in support of this opinion 
areso trivial, and the most distinguished anatomists who haye made 
them, have thought them of so little importance, that as yet we 
| have reason to consider, with Duvernoy, Morgagni, and others, the 
|thyroid gland as having no excretory passage, OT none except the 
"lymphatic vessels. 
 Asthe thyroid gland is proportionally much larger during the 
‚early periods of life, and as particularly its middle horn is then 
‘much more developed than in the adult, perhaps the excretory canal 
Vexists at this period, and is obliterated as the development of the 
(gland is arrested, so that the imperfect development of the glands, 
from a deviation in formation, often results from the absence or 
vobliteration of their excretory passages, 


* De nov. duct. saliv. in lingua humana; in Haller, ‚Coll. diss., vol. i. 
Ri ‚Eoo.cit., ‚15. Ba ’ 

t ctus salival, novus plurib, observ. illustr., H ‚10. 

$ Loe. cit., pP, 45-51. IN, 
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B. DIFFERENCES RELATIVE TO SEX. 

























$ 2332. The ihyroid gland is more developed in the female than in 
the male, which constitutes a very remarkable sexual difference. 


C. DIFFERENCES DEPENDENT ON DEVELOPMENT. 


| 2333. The thyroid gland is at first formed of two separate glands, 
one of which is much larger proportionally than it is when the body 
is entirely developed, softer, more vascular, and consequently redder. 
Its middle horn, particularly, is much larger than it is subsequently. 


D. ABNORMAL STATE, 


$ 2334. The thyroid gland is sometimes, but very rarely, as Mor- 
gagni has remarked,* dıvided into two distinct and separate halves. 
This anomaly is very remarkable on account of its relations with the > 
state ofthe organ in the early periods of fetal existence, and because 
it occurs normally in most mammalia. An arrangement resembling 
it, is the consilderable narrowness of tbe central portion or of the 
isthmus. Sometimes only a portion of a lobe is separated from the 
rest ofthe gland.f 3 
Rather a common deviation of formation, but which is most gene- 
rally consecutive, and rarely congenital, is the enlargement of the 
thyroid gland, which constitutes yoitre (struma) ; this is frequently 7 
enormous, and is endemic in the narrow valleys of mountaınous 7 
countries. The goitre, however, by no means always depends simply 
on an increase in the size of tae thyroid gland: it is frequently oniy 
a consequence of the development of new formations in the tissue of 3 
. this organ, or at least presents a complication of the two states. 
Hypertrophy of the thyroid gland, when not endemic, is much - 
more frequent in females than in males. It appears particularly at 
puberty,} gestation, parturition, and lying-in. - 
The abnormal formations oceurring in the thyroid gland, are prin- 
cipally repetitions of normal organic’elements, as serous Cysts tilled 
"with different fluids, also cartilages, fibro-cartilages, and bones: all 
these formations frequently coexist. E 
$ 2835. From what precedes, it follows, as we have already re- 
marked, thatin its situation and form, the thyroid gland is a repeti- 
tion, in the upper halfof the body, of the uterus and prostate gland. 


# Böhler le phyeial,,.yot 396 
+ Haller, 21. physiol., vol. iii. p. 396. : 7 
t Journal de medecine de Sean, vol. Ivii., p. 416. We there read the remar 
able case ofa boy fourteen years old, in whom the thyroid gland was 80 mucl 
 swelled, without any external cause, as to produce suffocation. 
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This analogy seems to us more just, because we frequently remark 
the same anomalies in both these parts at the same time in the same 
subject. 


I. THYMUS GLAND,. 
A. NORMAL STATE, 


$ 2336. The thymus gland (Gl. thymus, s. corpus thymianium)* is 
an irregular square or quadrilateral body, the base of which looks 
downward, and the summit upward, which occupies the upper and 
anterior part of the anterior mediastinum, where it is situated directly 
behind the sternum, before the base of the heart and the large ves- 
sels. It ascends also more or less out of the chest for about half an 
"inch, and extends on the anterior face of the neck, where itis co- 
\vered by the sterno-hyoidei and sterno-thyroidei muscles. 
' Its height and breadth much exceed its thickness. 

Its length generally exceeds its breadth. Although it gradually 
‚ contracts towards its summit, it however generally presents a more 
“or less considerable prominence at its upper extremity. 

$ 2337. Its colour is reddish white, and it is soft. 

lts vessels, which are not very large, arise anteriorly, enter it 
!from above downward, from behind forward, and from before back- 
‘ward. But each of its lobes has not a special trunk, and receives 
\wessels from several regions at once. 

$ 2338. Beside an external envelop, which is given to it by the 
‘anterior mediastinum, the thymus gland has still a less dense or less 
‘solid proper cellular capsule, below which the fat collects here aud 
there in corpulent persons, but does not accumulate in any great _ 
‘quantity. 

After removing this capsule, the thymus gland is itself divided into 
(aright anda left half. Tts two lateral lobes are attached only by 
very loose cellular tissue, and by the vessels which penetrate them, 
/50 that it would be more correct to admit two thymus glands. 

These two halves, which are also triangular, and the two internal 
faces, are situated one against another iin their whole extent, are si- 
/milar in form and volume, but not exactly alike : one ofthem is 
‘sometimes about one-tenth larger and heavier than the other. 

The externalenvelop ofthe thymus gland will show that its surface 
!is not smooth and uniform, but divided into several larger and smaller 
!lobes, wbich are composed of smaller lobules, separated less deeply 
from each other, between which tbe two external envelops do not 


%* G.B. Metzger, Hist. anat. med. !hymi, Tubingen, 1679,—G. H. Muller, De 
aut thymo, Leyden, 1705—Verheyen, De thymo, Leyden, 1706.—G. Bidloo, 

jefens. ewer., de thymo, Leyden, 1707.—J,G. Duvernoy, in the Com. Petrop., 
wol, vii—A.L, de Hugo, De glandulis et speciatim de tıymo, Gottingen, 1746 — 
4G. Hewson, Experimental inguiries, partiii London, 1717.—Lucie, Analomische 
! Untersuchungen der Thymus in Menschen und T’hieren, Frankfort, 1811-12. 
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penetrete more than between the two great lateral lobes, and which 
are united only by a loose cellular tissue and by vessels, 

$ 2339. On cutting the thymus gland, there flows out spontane- 
ously, or by pressure, a fluid, differing from its own substance, more 
or less abundant, thick and whitish, similar to that which exists in the 
ruminantia,between the fotal and maternal portions of the placenta. 

Opinions differ in regard to the relations between this liquid and 
the substance ofthe organ. With this question is connected another: 
Is the thymus gland hollow ? 

Many anatomists assert there is no cavity in the gland, and this 
fluid is consequently contained in its substance. Others think that 
the lobules alone are really hollow. Finally, some admit a great 
cavity the parietes of which are formed by the substance ofthe organ. 

We maintain the latter opinion : for in examiniug very recent 
thymus glands, we have several times observed either on cutting them 
or slightly inflating them, a large cavity'in each of the two lateral 
lobes. This cavity is lined by a thin and smooth membrane. It 7 
communicates with those in the lobules, and contains a great quantity ° 
of the fluid mentioned above. 

Sometimes, however, this cavity is less apparent, so that very pos- 
sibly the internal arrangement of the thymus gland is nor always 
perfectly the same, Thus, in some cases, the lateral cavities are 
divided into several compartments by intermediate septa. Some- 
times, however, we find the arrangement maintained by the parti- 
sans of the second opinion to be constant, and to which the preced- 
ing imperceptibly leads. 4 

$ 2310. T'hethymus gland does not continue to exist during life. = 

lt is first seen in the third month of gestation. BE 

It is at first proportionally smaller than ata more advanced period, 
and its proportional size increases till the moment of birth. 

In the full-grown fetus it weighs halfan ounce, and sometimesa 
drachm more when the child is vigorous and strong. 2 

Its upper part appears first, and it enlarges from above dowüward. 

Although it is not proportionally as large until the end of the first 
year, and sometimes even till that of the second, it continues to grow 
during allthis period in the same proportion as in the full grown feetus. 

But at this period it wastes, its vessels contract and the fluid it 
secretes diminishes. It disappears in a direction opposite to that in ” 
which it wäs formed, that is from below upward. } 4 

At twelve years of age we find no trace ofit, and itis then re- 
placd by fat. j ; 

From this we may conclude that'it does not exist except for about 7 
the fifth part of life, and that the energy of its function declines long 
before it disappears. Its most flourishing period is consequently very” 
different from that at which most other organs haye attained their” 
greatest development, E 























OF THE URINARY SYSTEM. 463 


$ 2341. We have already mentioned in a general manner its func- 
Jions: several circumstances lead us to think it is very intimately 
eonnected with respiration, and more or less replaces it. We may, 
auwever, easily reconcile the two conjectures,. since from what we 
aave said above, the use ofthe thymus gland is ‘to prepare for the 
verfect formation of the blood by respiration. 


B. ABNURMAL STATE. 

$ 2342. The greatest anomaly of the thymus gland is its absene, 
which is generally observed in acephalia vera. 

Its smallness, when the organ is perfectly developed in respect to 
he number of its parts, is commonly attended with a languid state in 
utrition generalliy. We have sometimes seen this anomaly also in 
cephalia falsa. 

The thymus gland is rarely in this case divided into several, even 
s many as five lobes.* 

Its continuance atthe degree of development which characterizes 
t in the early periods oi life, sometimes attends abnurmal foımations 
öfthe heart, and those states of the Jungs which prevent the perfect 
‘ormation of the blood. This then supports our opinion advanced 
£bove in regard to its functions. 

"As this organ disappears very early, alterations in its texture are 
»roportionally rare. We may, however, mention as such, different 
tinds of tumors, althouglı in many cases those mentioned by authors 
re developed only in the place occupied by the thymus gland, and 
er it has disappeared. 


CHAPTER IIl. 


OF THE URINARY SYSTEM AND RENAL CAPSULES, 


ART CLE FIRST. 
URINARY SYSTEM. 
PERFECT STATE. 


 $ 2343. The urinary organs (organa uropoetica)} are composed of 
ur parts, destined to secrete, carry, preserve, and excrete the urine, 
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/viz, the kidneys, the ureters, the bladder, and the urethra. The last 
“three organs may be opposed tothe first. These are entirely exere- 
tory organs, for they carry nothing which can be useful to the organ- 
ısm, remove from the body an excess of azote, which is the base of 
the most essential constituent principle of the urine, the urea, and 
correspond in form and situation in the lower half of the body to the 
tespiratory organe in the upper. F 


I. KIDNEYS, 
A, NUMBER AND SITUATION. 


$ 2344. The kidneys (renes),* the most essential part of the uri- 
nary apparatus, are double in the normal’state, a right and a left; ° 
they are entirely distinct from each other, having no communication 
in substance, and connected in one system only by means of the 
bladder. They are situated in the Jumbar region, on the two sides of 
the vertebralcolumn, behind the peritoneum, and are connected with 
the adjacent parts only by loose cellular tissue. 


B. FORM. 


$ 2345. They have the form of a bean. Their anterior and pos- 
terior faces are smooth. "Their externaland internal edges are convex 
in the upper and lower parts, but in their centres is a considerable” 
depression, termed the Jissure ofthe kidney (hilus renalis). The kid- 
ney isdivided in this part, for about halfaan inch, into ananterior and 
a posterior half, between which pass the excretory duct and the blood-” 
vessels. The blood-vessels are arranged so that the venous trunk is 
situated before, and followed by that of the artery behind which the” 
ureter commences. 

The branches of the renal artery and vein intercross, 

When the three vessels have arrived at th&fissure ofthe kidney, 
they divide near the inner edge of-the gland into three principal 
branches, which soon ramify. The blood-vessels then divide into two- 
series, an anterior and a posterior, which receive the vessels of the 
pelvis. ? { 


* B. Eustachi, De renibus libellus, Venice, 543.—J. Lesel, Scrutinium renumy 
Konigsberg, 1642.—M. Malpighi, De renibus, in ex. de viscerum structura.—Lx 
Bellini, De siructura renum, Florence, 1662. —Bertin, Memoire pour servir 
P’histoire des reins, inthe Memoires de Paris, 1745, p- 108.—A. Ferrein, Sur l@ 
siructure des visceres nommes glanduleux, et partieulierement sur celle des 
reins el du foie; in the Mem, de Paris, 1749, p. 709.—J. F. Droysen, De 
renibus el en renalibus, Gottingen, 1752.—A. Schumlanski, De siruclur@ 
renum, Strasburg, 1788.—C. G. Eysenhardt, De szructura renum observations 
mieroscopic@, Berlin, 1818.—A. H. C Westrumb, Comment. phys. de ph@- 
nomenis que advias sic dictas lotii clandestinas demonstrandas referentur, Gob- 
tingen, 1819. —Mappes, Quelques considerations sur lastructure du rein el du foiez 
in the Journ. compl. dessc. mdd , vol. xii ‚p- 223. 
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All these vessels are united in the fissure of the kidney only by a 
“ery loose cellular tissue and by fat. 

Three particularly enter and emerge through the upper part of the 
‚enal fissure, the lower part of which is occupied by the pelvis. 


C. VOLUME AND WEIGHT. 


$ 2316. The proportional size of the kidneys vary. Generally 
hhese organsare larger the nearer the feetus is to its period of forma- 
ion : they however present, even under this point of view, individual 
lifferences, which are independent ofthe age, and which seem to re- 
ate to the size and energy ofthe other excretory organs. 

Generally speaking, thetwokidneys are equal in size: both, how- 
er, frequently vary extremely, although the side of the body has no 
äfect upon it. The ancients asserted: that the right kidney is always 
ırger than the left, which is incorrect. 

In the adult they are about four inches long and two broad. They 
re about an inch thick at their inner part, but are thinner outward. 

Each of them weighs between three or four ounces. 


wr 


D, CONSISTENCE AND COLOUR, 


$ 2347. The kidneys are much harder than the other glands, and 
fe firmer, more solid, and less easily torn. ; 
They are generally reddish. 


E. STRUCTURE. 


:$ 2348. They are surrounded by.a very loose cellular tissue, most 
‘senerally abundantly provided with fat, and termed the adipose mem- 
prane, or capsule of the kidney (mem. s. capsula renum adiposa). 
We find below this cellular mass a whitish membrane, reddish on 
ss two faces, the texture of which is not evidently fibrous, but which 
very solid, and resembles the fibrous membranes. This capsule 
tıyelops the entire kidney; it only presents an opening corresponding 
‚ the fissure, for the passage of the blood-vessels and the excretory 
Sıct, and it adheres intimately in its whole extent to the substance 
gan. 


F. TEXTURE. 


'$ 2319. The kidneys are formed of two substances, which differ 
such in colour, situation, consistence, and texture. They are the corti- 
ıl or glandular substauce (substantia corticalis, s. glandulosa,); and 
5 medullary, tubular, or fibrous substance (s. medullaris, tubulosa, 8. 
brosa). 

$ 235). The cortical surrounds the medullary substance in most 
"its extent, and in every direction. It not only forms entirely the 
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face ofthe kidney, but extends also to its innerface by several arched 
prolongations, between which the medullary substance is situated, 
It consequently forms a collection of cavities, united by a common = 
base, the culs-de-sac of which are turned outward. : Er 
Thus the cortical substance forms the external and coloured part 
of the kidney; it is about two or three lines thick: its colour ie | 
redder than that of the medullary substance, and it is much less F: 
consistent. 
It is composed prineipally of blood-vessels and glandular bodies, 
which are the organs ofthe urinary passages. The urine is secreted 
in it. 
$ 2351. The medullary substance is inclosed in the preceding, and 
is composed of a mass of rounded, conical, or pyramidal bodies (py- 
ramides Mulpighiane), the bases of which are turned outward, and 
the blunt summits inward; if we except the most internal part, which 
is only some lines high and broad, and which constitutes the renal 
papille (papille renales), it is entirely enveloped by medullary 
substance. { 
It opens in this place into the commencemernt of the ureter or 
pelvis. u 
The summit of the renal papille usually, but not always, presents 
a greater or less number of rounded openings, which, althoughjsmall, 
are visible to the naked eye. The papill, which have a depression, 
present openings only in this groove, while in those which terminate 
simply in a point, the foramına are arranged around the summit. 
T'he loose extremity of these papille is covered by thick envelops, 
which is continuous with the inner membrane of the pelvis. f 
The number of these papille varies, from seven to twenty. They 
are distributed in three series, a middle, an anterior, and a posterior, 
all of which are directed from above downward. Those of the inner 
series are turned inward towards tbe median line of the body: those 
of the anterior go backward, and those of the posterior forwärd, that 
is in a direction opposite to.the preceding. The superior go down- 
ward in every direction. “ 
Sometimes the papille, which are entirely distinct at their base, 
unite and blend at their summit. R 
The medullary substance is less red and much harder than 
cortical. { 
It is composed of blood-vessels, but particularly of straight urinary 
passages, with which the foramina oftbe papillae communicate. 
The urine is secreted in it, as when it is compressed this fl 
escapes from the excretory passages, which form most of it, through 
the foramina of the papille. h 
$ 2352. From this description it follows that the kidneys are com- 
posed of about fifteen segments, termed lobules (lobuli renales, 5% 
renculi), each of wbich is formed in turn of medullary and of cortk. 
cal substance, and the cortical envelops of which are continuous 
with each other. 
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$ 2353. The intimate structure of the kidneys is demonstrated by 
saceration, injection, and the microscope. 

!$ 2354. The surface of the cortical substance is not smooth, but 
»eıns formed by numerous irregular, rounded, quadrangular, penta- 
jonal, or hexagonal spaces, arranged very compactly, which are not 
alf aline in diameter. These spaces are confined by small vessels, 
fhich send branches within them :"they consequently have a 
vighter colour than that of their edges, which are formed by these 

‚essels. 

"We also find in every part in the cortical substance, rounded cor- 
ascles, appearing to the naked eye as very small points. These 
borpuscles depend on the most minute ramifications of the blood- 

»ssels, particularly the arteries, and in connection with them they 
aıve the form ofa bunch of grapes. 

‘Some anatomists, especially Malpighi, Bertin, and Schumlansky, 

bousider them as special organs, different from the branches of the 

ssels, as glands or burs, on the parietes of which the vessels are 

sstributed. Farther, authors are not agreed in respect to them, for 

ertin has described and figured them much larger than those 

ülmitted by Malpighi, while the observations of Schumlansky, from 

khich those of Eysenhardt do not essentially differ, agree with the 

issertions of Malpighi. Others, as Ruysch, consider these corpus- 

ses not as glands, but as branches of vessels. 

It is more probable that they are formed by the twigs of the 

steries, and by the roots of the excretory passages iu the cortical 

Übstances, united by a mucous tissue, and that they are not hollow. 

}ı this ntanner the two opinions may be reconciled. 

"The urine is undoubtedly formed, at least in great part, in these 

porpuscles. 

"They seem not to have a special envelop, and they are formed, at 

wast generally, by a single arterial twig. 

"They are not seen to communicate distinetly with the veins, 

though the transition ofthem to the arteries is easily perceived. 

1$ 2355. Besides these glandular corpuscles, the vascular ramifica- 

pons to which we shall return hereafter, and finally the soft and. 
aitish tissue which unites all these parts, and to which Ferrein par- 

ularly has called the attention of anatomists, the cortical substance 

so includes numerous small, white, and very tortuous canals, called 

® cortical canals, or ducts of Ferrein (C. corlicales). These passages 

=quently anastomose together, usually proceed separately, some- 

Ines unite in pairs, and circumscribe small and infinitely varied 

aces. They compose most of the cortical substance, and are 

ry probably the excretory canals of the corpuscles above men- 

ned, 

IThe canals are tortuous in the cortical substance, but become 

aight in the medullary substancee.. When looked at attentively 

‚ obserye here and there that the change in direction regularly 

ımmences ratlıer high, some distance from the surface of the kidney, 
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so that the cylindrical prolongations ofthe medullary and the ccortical 
substance reciprocally penetrate in numerous points. 1 
The cortical canals are single, and always have the same diameter 
in the cortical substance ; but they gradually unite in the medullary 
substance in the form of angles acuteat the base, into several trunks, 
which generally are not much larger than they, -and proceed side by 
side toward the summit of the papille; but according to some ana- 
tomists, particularly Ferrein and Eysenhardt, tlıey do not extend to 
the openings in these papillee, but terminate before arriving there. 
The same writers add that the openings of the papilla only lead into = 
small culs-de-sac about one or two lines deep, which like them are 
much broader than the canals of which we speak, and also fewer, ” 
there being according to Ferrein, twenty in each papilla. = 
We have sometimes seen very distinctly some canals which ex-” 
tended entirely through the renal papill&, so that we admit a direet © 
continuity between the urinary passages and the openings of the pa-” 
pillary eminences. We are more disposed to adopt this opinion, as” 
it is very easy to inflate the passages through the papille, since in” 
large animals even an injection passes from the artery into the whole # 
papille, and urine is passed out from it in compressing the cortical 
substance. 3 
$ 2356. Each lobule of the kidneys then is composed of several” 
masses of canals, which are at first tortuous, then straight, arranged” 
very compactly, which have their base turned upward, their summit” 
downward, but represent the, form of the whole, and are only 
more elongated. i j 
The right part of these canals, which is contained in the medul-° 
lary substance, haslong been known, for it is mentioned by Berenger 
de Carpi; but itis described most correetly by Berlin: hence they are’ 
termed the ducts of Bellini (duetus, s. tubuli Belliniani, s. renales). 
Until the time of Ferrein these canals, which are visible to the” 
naked eye, were thought to be simple: but it follows from the re-7 
searches of the anatomists and those of Schumlansky, that each is a 
fasciculus ofseveral hundred passages, termed the pyramid of Ferrein. 
Each tortuous canal is about one sixtieth ofa line in diaraeter. 
The total length of all these passages collectively is, according to 
Ferrein’s estimate, more thän sixty thousand feet. There are in 
each lobule seven hundred pyramids, and hence.as each kidney is 
composed of fifteen lobules, there are aboutten thousand pyramids. 
According to Eysenhardt’s observations, each canalof the pyra 
mids of Ferrein is composed of about twenty smaller ducts.* 
But there is certainly much incorrectness and latitude in these 
assertions. ; 
G. VESSELS. 


2357. The two series of vessels, after being arranged in th 
fissure of the kidney in the manner mentioned above, enter into the 
* Eysenhardt, p. 12. 





























ssubstance of the organ on a level with the base of the renal papille, 
sand go from below upward in the prolongations sent inwardly by 
tthe cortical substance. 

Their branches describe arehes turned towards one another, which 
pprincipally surround the bases of the pyramids of Ferrein or tne 
“different segments ofthe innersubstance. Between these arches the 
anastomoses are but few and small. Although they follow the divi- 
ssions of the medullary substance they are not distributed within it, 
bbut almost exclusively in the cortical substance, first in the seg- 
uments between the papillee, then in the outer layer of the kidney. 

Numerous small branches radiate from the convexity of the 
Nargest; these surround the base of each lobule, and ramify more and 
smore to-give rise finally to glandular corpuscles. Many of tbese‘ 
Übranches penetrate to the external face ofthe kidney : others do not 
eextend so far. 

The arteries and the veins reciprocally attend each other. Still, 
Ithough the direct communication between these two orders of 
essels is admitted and is easily observed, we are as yet unable to 
Hiseover any between the most minute twigs of the veins and 
he glandular corpuscles, while these latter adhere very intimately 
0 the ramifications of the arteries, with which they represent, as we 
aave already mentioned, a bunch of grapes. 

Numerous Iymphatics arise from the kidneys, but they represent 
othing peculiar in the direction of their vessels. 


H, NERVES. 


$ 2353. 'The nerves of the kidney are proportionally very small, 
hey arise from the renal plexus ofthe great sympathetic nerve, are 
"ituated on the surface of the arteries, but do not penetrate deeply 
nto the organ. 


II. URETER, 


$ 2359. The ureter* commences at the fissure of the kidney by 
veral rounded canals, the calices, which embräce the papille, and 
Srminate suddenly or rather become thinner rapidly at their bases, 
nd are eontinuous with their external membrane. 

The number of calices generally but not always equals that of the 
apille. Sometimes a calix divided only into two compartments by 
‚ slight prominence embraces two papill®, which are then near each 
ions in one. 

The others generally contract in two large trunks, a superior and 
n inferior, which are terıned the branches ofthe pelvis. "The superior 


* Pohl, Obs. de ureteribus, Leipsic, 1772. 
voL. I, Ss5 
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ther, a structure which leads to the union of two ofthese prolonga- 
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trunk is generally larger and comnposed of two branches. The two 
trunks are united by a narrower intermediate canal, which descends 
longitudinally. 

The pelvis, which gradually terminates in a point from above 
downward, on a level with the lower extremity of the fissure of the 
kidney, is as small as the ureter. 

The ureter is about two lines broad and a little tortuous ; it is sur- 
rounded by a very loose cellular tissue, and descends on the psoas 
muscle behind the posterior wall of the peritoneum. It crosses the 
spermatic vessels, situated before it and above the primitive iliac 
artery, to enter into the pelvis : it then approaches that of the oppo- 
site side, being about an inch and a half distant from it, and arrives 
at the Jower and posterior part of the bladder. “After proceeding 
three or four lines between the fibres of its muscular tunie, forming 
a prominence directed from above downward and from without = 
inward, it opens by an orifice which is slightly narrower, hayingthe 
same direction, but no valve. 3 

$ 2360. The ureter is formed of two superimposed layers. Th@ 
exiernal is composed of a compact cellular tissue. It has a fibrous ” 
appearance, but no muscular fibres. The internal is a thin and 
smooth mucous membrane, which is continuous above with that of 
the renal papille, below with that of the bladder. 

This canal has no valves.* 


II. BLADDER. 


$ 2361. The bladder + (vesica urinaria) is an elongated rounded 
rteservoir, the length of which exceeds its breadth and thickness; it 
is situatedin the cavity of the pelvis, behind the symphyeis’pubis, on = 
the outside of the peritoneum, before the rectum in the male andthe ° 
vagina in the female, and is surrounded by a very loose cellular 
tissue. p: 


* Coschwitz, De valvulis ureterum, Halle, 1723. . 

+ J. Parsons, Description of Ihe human urinary bladder and the paris BelonrüR 
to it, London, 1742.—A. F. Walter, De collo vesice virilis, Leipsic, 1745.—J. 
Lieutaud,Observ. anat. sur la structure dela vess:e ; inthe Mem. de Paris, 1753. 
I Van Beekhoven de Wind, Diss. de ureteribus et vesicä urinariä, Leyden, 


+ Asthe recto-vesical operation for stone, which becomes more advantageously_ 
known every day, requires a very exact knowledge of the anatomical relations of” 
the bladder, we shall quote here the description ofit by Sanson. (Des moyens de’ 
parvenir a la vessie par lerectum, Paris, 1817, p. 15.) The base of the bladder is” 
extended from behind forward, from the recto-vesical layer of the peritoneum to 

the origin oftthe urethra, is continuous on the sides with the lateral regions ofthe 
organ, although there is no very distinet Jine of demarkution between them, and 
its dimensions are nearlyequal in every direction : it is united by firm adhesions” 
to the ureters, the vasa deferentia and the vesicule seminales, which passing 
AESOUER it obliquely from behind forward and from without inward, thus divide 
into three surfaces, two of which are lateral, convex, broader anteriorly than poS- 
steriorly, situated on the outside ofthe seminal vesicles, and correspond to an 
abundant and fatty cellular tissue, which separates them from the levatores an 
sauscles, while the third, the central, exists between the testicles, is triangular, 
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We distinguish in the bladder an upper and rounded part, termed 
ae base (fundus), a central part, the body, and an inferior part, the 
eck ((cervix s. collum vesic@ urinarie). 

4 We must regard it as an excessive common dilatation of the 
Arreters, which curves from below upward on leaving the lower extre- 
Ahnity ofthese two passages,. 

‘ It is continuous at its lower extremity with. the urethra, at the 
| ppper with the urachus, a kind of ligament which proceeds towards 
sae ambilicus along the anterior wall of the anterior face of the 
eritoneum, gradually becoming thinner. 

A $ 2362. The bladder is composed in its whole extent of three super- 
Aimposed layers: but in the upper part ofits posterior face there are 
bur. - . 

9 The fourth layer is the most external, and covers the organ only 
Mnıthe place mentioned; it is the anterior part of the inferior wall of 
Ähe peritoneum. 

This membrane, which adheres to the subjacent muscular tunic 
Ay a very loose cellular tissue, is reflected from the bladder on the 
@pper part ofthe anterior face of the uterus. The rest and largest 
art of the bladder is covered only by a very loose layer of cellular 
issue, which unites it to the adjacent organs. 


avinga base which looks backward, and corresponds.to the peritoneum, and a 
Wanmit turned forward, which looks to the prostate gland and rests directly on 
ne centre of the rectum, and followsits curve exactly to the gland. Itis there 
parated from it, and goes obliquely from behind forward and a little from below 
ppward to the neck of the bladder, where it blends with the origin of the urethra, 
hich may be regarded in some measure as its continuation. This latter, the 
gin of which is embraced bythe prostate gland and blended with the neck of 
ne bladder, is not by any means so near the symphysis pubis as has hitherto 
seen believed, since, placed upon a line which would extend from the lower part 
ff this symphysis to the summit of the coccyx, it is about two inches distant 
om it, first passes through the prostate gland, approaching the rectum a 
üttle, then becoming loose goes directly towards the root of the penis, entering it 
"elow the arch of the pubis, from which it is about fifteen lines distant; at the 
me time it is about fifteen lines distant from the intestine, with which it forms 
in angle a towards the perineum. The skin of this region and the prolon- 
zıtion of the sphincter downward, theurethra forward, and the last portion ofthe 
>ctum provided with this same sphincter posteriorly, form the three sides ofa tri- 
gular eine filled by fatty cellular tissue, the base of which corresponds to the 
phe, andatthe summit of which is the prostate gland. If, taking the cavity of 
ne rectum for a point of departure, we examine the parts before the intestine in 
Wıe order in wlıich they appear, following the median line of the body, we find: 
t, on leaving the central portion, and proceeding obliquely from behind forward 
nd from below upward, the anterior wall oftlıis portion, a more or less’ dense 
Pr of loose cellular tissue containing a net-work of small veins, the lower wall 
fthe bladder and its cavity ; 2nd, on leaving the curve formed by the intestine 
elow this revion to go towards the anus, and following a more horizontal direc- 
ion: the anterior wall of therectuıin, athin compact layer of cellular tissue, the 
„rostate gland perforated by the part of the urethra where we remark the crestof 
"heurethra and the orifices of the vasa deferentia; 3rd, finally, on leaving the 
owest part of the intestine, and following a horizontal line from before BaoRe 
Yard, the anteriorwall of the rectum united to the sphincter, the triangularspace 

entioned above, and entirely forward, the bulb ofthe urethra and the posterior 
art of the bulbo-cavernosus muscle. In following this direction, proceeding 
rom any point whatever, we open no vessels, except the capillary anastomoses 
ze establish the communication between the two sides of the vascular 
jysten» 
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The texture of the muscular membrane is very complex: it may, 
however, generally be reduced to two superimpcsed layers, which, 
however, interlace at intervals,. 

The external layer, the strongest and most compact, is formed of 
longitudinal fibres ; these fibres ascend from the lower extremity of 
the anteriorand posterior faces of the bladder toward the base of the 
organ, where they partly anastomose with each other, and partly also 
go from within outward. 

The posterior external fibres are reflected from above downward 
some lines below the urethra, gothence forward and upward, and are 
then continuous, from without inward, with the anterior longitudinal 
layer. 

The lateral faces are mostly destitute of longitudinal fibres. 

- The internal layer is formed almost entirely of oblique fibres 
which proceed in opposite directions, so that they frequently inter- 
cross and interlace together. 
The inferior are entirely transverse, and are more compact. They 
forn the sphincter of the bladder (M. sphincter vesice urinari@). 
The otbers are more remote from each other, and represent a net- 
work, through the meshes of which we observe the inner membranes 
when the bladder is distended. 
Below this second layer we find in several parts, but principally 
downward, some thinner muscular fibres arranged longitudinally, 
which form in this place a third layer. 
$ 2563. Nexttothe museular tunic come the vascular membrane, 
which is very thin, and the mucous membrane. The latter is appa- 
rently smooth, or at least its villosities are very minute. There are 
generally no muciparous glands visible on its posterior face, except 
at the neck of the bladder; these glands, however, may sometimes 7 
be seen when morbidly enlarged. Si 
$ 2364. The internal face of the bladder is smooth in nearly its 
whole extent, except some inconstant prominences, which are often 
produced by the internal muscular layer. . 
The posterior face of the neck, however, presents an eminence 
which leaves the orifice of each ureter, is directed downward and in- 
ward, unites below at an obtuse angle with that of the opposite side, 
on the median line, and thus gives rise to an angle projecting down. 
ward, termed the trigonus of the bladder or of Lieutaud. = 
This eminence is formed by some fasciculi of the internal muscular 
fibres, which are more numerous in this part, the upper extremıties 
of which are attached around the orifices of the ureters, and which” 
in contracting extend and consequently enlarge these orifices, and 
thus facilitate the flow of urine into the bladder.* 





* C. Bell, Account of the muscles of ihe ureters and their effectsin the irrilab e 
tate of Ihe bladder ; in the Med. chir. Zrans., vol. iii., ps 171—191, 
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IV. URACHTIS. 






















$ 2365. The urachus* is an elongated, very thin cord, which is 
sentirely enveloped by the peritoneum; it gradually becomes thin 
from below upward, is attached directly to the anterior wall of the 
sabdominal cavity, and goes from the base of the bladder towards ıne 
sımbilicus, but frequently does not extend as high. Its fibres are 
more or less distinctly continuous with those of the muscular mem- 
Aborane of the bladder. k 
Its texture is very differently stated by anatomists. Their de- 
#scriptions vary, particularly as some admit that it is hollow in the 
adult, while others deny it. 
Walter asserts it is hollow;t Noreen, Senac,t and Portal, on the 
ontrary, think it is full and solid. 

The latter writers assert that this cord is composed, beside its 
pperitoneal tunic, of four layers, intimately united at its upper part, 
&hat is, in most of its extent; they separate near the summit of the 
bbladder, and, in passing under its muscular membrane, go, two on 
ihe sides, the other two on the anterior and posterior faces of the 
Mbladder to its neck. They add that these two layers unite with each 
jother and with the peritoneal coat more intimately asage advances. 
Walter, on the contrary, states the urachus to be formed externally 
b»y longitudinal and then by circular fibres, and after that by the vas- 

lar and muscular membranes of the bladder. We may introduce 
into it for some inches a sound and mercury, but it terminates at 
he side of the umbilicus in a cul-de-sac, and often containsa reddish 
Auid. 
From our observations it follows that generally the urachus is 
sompletely obliterated when the body is perfectly developed, and 
ften even long before this period, and thus it is then changed into 
. perfectly homogeneous cord, although we have often seen the 
!rrangement mentioned by Walter. 
Finally, Noreen and Portal themselves mention several instances 
f this structure, which Noreen has figured very exactly. 


'*J. CC. Peyer, Observat, circa urachum, Leyden, 1721.—J. Noreen, De mutatione 


” 


minum in vasis hominis nascenlis, in specie de uracho, Gottingen, 1749.—P. A. 
Jeehmer, De uracho in adulto homine aperto, [cum Gaza. anat. ovi hum., Halle, 
765.—A, Portal, Sur la structure et sur l’usage de l’ourague dans l’homme; in 
1e Mm, de Paris, 1769, p. 19, 

' + Obs. anat. Berlin, 1775, p. 19, 

+ Essais de physique; in Portal, Mem. sur plus. maladies, vol. i. 


ss2 








474 DESCRIPTIVE ANATOMY. 


V. URETHRA. 









































$ 2366. The urethra,* the termination of the urinary system, is a 
canal narrow in proportion to the bladder, which is continuous by its 
inner extremity, the vesical orifice, with the neck of the bladder, and 
by its outer extremity, the cuzaneous orifice, with the common integu- 
ments. Itis composed in both sexes of a mucous membrane covered 
with a loose and spungy cellular tissue, and a very complex vascular 
net-work. It is much shorter in the female than in the male, being ° 
about two inches long in the former and eight in the latter. The 
urethra in the female, on the contrary, is much broader than in the 
male. s 

In both sexes this canal is situated below the organs of pleasure, 
that is, in the female below the clitoris, and in the male below the 
corpus cavernosum of the penis, which latter it contributes to form. 

From the different length of these parts it does not open at the 
same place in the two sexes. In fact in females its external orifice is ° 
situated directly before the entrance of the vagina, and between the 
external labia; in males at the anterior extremity of the penis. Asin 
the male it is also the excretory canal of the semen, it will be more 
convenient to describe its texture when treating ofihe genital organs. 


B. FUNCTIONS OF THE URINARY ORGANS. 


$ 2367. The function of the urinary organs is to secrete and to 
excrete the urine (urina, lotium). 
The physical qualities ofthis liquid are its yellowness, tennity, 
transparence, slight viscosity, and particularly its peculiar odour. 
The urine is composed of numerous constituent parts, which vary 
more in their proportions than number and nature, at difierent 
.periods, than in any other animal liquid. 0 
One ofthe principal characters of its chemical composition consists 
in the great quantity of water it contains, which forms at least nine” 
tenths of it. 
The substances which in the normal state are always or most ge- 
nerally dissolved in the water, are: 
lst. Urea, which of all the animal substances possesses the mos! 
azote, as it contains thirty-two per cent. according to Fourcroy and 
Vauquelin; forty-three per cent. according to Berard; and even 
forty-six per cent. according to Prout, while there is only about 
twenty per cent. in the fibrine. h; 
2nd. An animal substance insoluble in alcohol. s 


* A. Moreschi, Commentarium de urethr@ corporis glandisquestructura, Milan, 
1817.—Amussat, Remargues sur P’ureihre del’'hnmme, et de la femme; in the’ 
Archiv. gen. de med., vol. iv.,p.31 and 547.—E. Home, Mem. sur la strucdure 


.de lP’ureihre, d’apres les observations el ; same journal, vol. ii. p. 140, 
—T, Ducamp, Trail des retentions d’urine, ‚1822, p. 1 \ 
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3rd. Several acids, the uric* and the lactic. 
4th. Several salts, viz. the lactate of ammonia, sulphate of potash, 

#ssulphate of soda, phosphate of soda, hydrochlorate of ammonia, and 
Althe earthy phosphates, with some fluate of lime. 
öth. A little of silex.} 
#  Besides these substances, which enter regularly into the urine, we 
Nssometimes recognize by our senses several constituent principles of 

the body introduced into the system in different modes. Thus, for 
Alinstance, rhubarb colours it a deep yellow, and asparagus communi- 
Accates to it a disagreeble odour. 
Although these substances also occur in greater or less quantity in 
Aithe other exeretory fluids, especially in those exhaled by the lungs 
‚and the skin, and in the matters expelled directly from the intestinal 
Mccanal, they nevertheless occur more frequently in the urine, so that 
Hithe urinary system seems to be the principal excretory organ of 
Aithose materials which cannot be assimilated. It necessarily exercises 
ı peculiar attraction for these substances, in order to remove them 
‘rom the blood and fulfil its function. 
This system is also the principal agent of purifying ‚it in the 
smorbid state: thus the urine is more or less modified in.all diseases 
ggenerally. 
$ 2368. But the urine constantly presents differences also in 
cegard tothe greater or less length of time which has elapsed be- 
Altween its emission and taking food or drink. Upon this is founded 
Athe distinction between the-urine of the drink, and the urıne of diges- 

ion or of the blood. But it must be admitted that these differences 
e very slight. 
The urine of the drink, which is voided directly after a meal, is 
’ery watery and limped. The urine of,digestion, voided some hours 
After eating, during the digestive process, is more coloured, less 
watery, more odorous, and usually presents the smell and taste of 
“ome of the articles of food. Finally, that which is passed when di- 
jgestion is finished, the proper and perfect urine, is more highly co- 
“oured, and less in quantity : it has not the characters of the ingesta, 
out, on the contrary, presents the characteristic smell and taste of the 
harine. 
From comparative experiments, the urine of the food contains 
nly one-thirteenth of urea, one-sixteenth of uric acid, and one-fourth 
f the salts found in the urine of digestion or of tlıe blood. 
$ 2369. For a long time the question has been discussed, and it is 
10t yet settled, whether the constituent materials of the urine are 
rarried to the urinary system only by the vascular system, or whether 
“hey do not proceed there directly by a shorter route, and conse- 
































' * It seems probable, from Prout’s expeximents, that pure uric acid does not 
xist in the urine, but it is combined with ammonia. Lactic acid is then the 
nly cause ofthe acidity oftheurinein the normal state. F.T, 
t Berzelius, Annales de chimie, vol. 1xxxix.,p, 22. 
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quently, whether there are not secret urinary passages (vi® urinarie 
clandestin®). F 

The arguments in favour of the existence ofthese passages, are:*# 

Ist. The rapidity witb which fluids, especially cold water, are ex- 
pelled with the urine, and particularly the great quantity of fluids 
evacuated in a short time through this passage, whether these 
liquids have been introduced into the intestinal canal, or injected into 
the cavity of the abdomen. 

2nd. The passage of several substances through the urine un- 
changed, instances of which we mentioned above. 

3rd. The presence in the urine or in the Iymphatic vessels, between 
the mesentery and the urinary system, of these substances, or of other 
materials formed even in the body, as the saccharine matter in dia- 
betes, although the blood contains no trace of them. 

4th. The presence of urine in the bladuer, although the kidneys 
have been destroyed, theureterstied, and even when the kidneys did 
not exist, or at least they did not communicate with the ureters. 

öth. The presence in the bladder of solid bodies introduced into 
the body by swallowing or any other mode. 

6th. The very active sympathy between the bladder and the 
stomach. 

The manner in which the substances contained in the urine can 
arrive at the urinary system without passiag through the vessels, 
has been explained in several different ways. 3 

lst. Some think there are no visible channels, but that the pheno- 
mena depend simply on transudation through the adjacent parts, 
paticularly from the intestinal canal into the bladder, through-the ” 
medium of the mucous tissue. { 

2nd. Others admit a retrograde motion in the lymphatic vessels © 
and urinary system, and even,support their opinion by those cases 
where the valves of these vessels have an opposite direction, and are 
turned from the heart. 

3rd. Finally, some admit special canals, situated between the 
stomach and the urinary apparatus. @ 

$ 2370. But it is easy to refute all these arguments and the man- 
ner in which they are explained.t & 

Nothing can be concluded from the last two arguments, for the 
sympathy between the stomach and the urinary system does not de- 

‚pend on mechanical connections between them, and solid bodies 


* C. G. Kratzenstein, T’heoria flurus diabetici ejusque "sanandi methodus, 
Halle, 1746.—Darwin, Zoonomie, vol. i,—Wollaston, in the Phil. trans. 1811. E 
Treyiranus, Biologie,vol. iv., p. 513-521.—Morichini, in the Mem. della soc. ital, 
vol. xvii, Tiedemann and Gmelin, Recherches sur la route que prennent diver- 
ses substances pour passer de l’estomac el du canal intestinal dans le sang, sur la 
Jfonction de la rate et sur les voies cachees de l’urine, Paris, 1821. 2 

t Treyiranus, Biologie, vol. iv., p. 513-521. 

+ P. J. Hartmenn, Super urine diäpedes quastiones. Utrecht, 1776.—G. G. 
Erhardt, De seoretione lotü unica ei suficiente, Exfort, 1799.—J. Jacopi. 
Esame della doctrina di Darwin sul moto retrogrado del liquid nei vasi lin 
fatici, Pavia, 1804, 
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enetrate through unusual channels formed by these bodies from the 
-ompression they exercise. i 

In order to refute the fourth argument, it is suflicient to remark 
Yhat we do not in fact find urine inthe bladder when the kidneys 
Ahnave been entirely destroyed, that a portion of the kidney still re- 
snains where they seem to have been entirely destroyed, that no urine 

Feollects in the bladder after tying tke ureters, if the bladder be 
Aentirely emptied; and finally, that the cases of a noncommunication 
detween the ureters and the kidneys are very doubtful. } 

To the third argument we may answer, that at least all the imme- 
Üliate prineiples of the animal substances do not exist inthe blood ; 
ihose found there do not exactly resemble those in tbe body, since 
Alhe same substances occur in other parts of the body, from whence it 
ss not proved that they pass into the urinary system: that very pos- 
Hiibly the substances proved to exist in the urine, might have dis- 
»ppeared from the blood or were concealed in some mode: that these 
wubstances have notbeen looked for in the arterial, but in the venous 
blood : finally, that according to Magendie, we may prove the exist- 
ence of one of these substances, the hydrocyanate of potass, in the 
arine, in any quantity however small, while after mixing it with the 
Ahhlood, even out ofthe body, we cannot detect it, even when in great 
juuantity, by chemical re-agents. 
Besides the simultaneous existence of several substances, as rhu- 
Msarb, has been proved in the serum of the blood and the urine.* 
Treviranus assertsf that this pbenomena proves nothing, as the 
erum of the blood contained less rhubarb than the urine. But it is 
asy to refute this objection, as the rhubarb is distributed through the 
rhole mass ofthe serum, and could only be removed from it by the 
frinary system, 

The lymphatie vessels, situated near the mesentery, may either 
ave sent these substances into the urinary system, and have acci- 
eentally imparted to thenı aretrogade motion, contrary to thatwhich 
he fluids generally follow, although we have no right to conclude 
hat foreign substances always enter the urinary system through this 
khannel, nor even, by admitting the retrogade motion, that they were 
Wıitroduced by it. i 
' The facts alleged in support of the second argument, do not com- 
'ibute in manner to the explanation given ofthem, The formation 
end the want of decumposition in certain substances would not be 
xplained more easily by this theory: for even admitting this chan- 
el, which is not much shorter, they are no less subject to the organic 

ion : but Davy’s observations prove, that under the influence of 
ectricity, bodies may be separated contrary to the laws of chemical 

Hinity, and carried far by the fluids, without combining with other 


4 


* Home, in the Phil>trans., 1808. 
t Biologie, voi, iv., p. 520, 
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substances which these fluids contain, and which have great afnity 
for them, 

Finally, in regard to the first argument, the rapidity with which 
drinks and certain substances pass into the urinary system, is not in 
fact as great as has been asserted, and may be easily explained by 
the short distance they proceed, even admitting that they are carried 
there by the blood. 

If we find rhubarb in the urine in seventeen minutes, if it disap- 
pears from this liquid at the end of some hours, ifit colours the 
excrement after six or seven hours, and is(hen found again in the 
urine, this fact does not prove as Treviranus asserts,* that the 
rhubarb, first found, has arrived at the urinary system by a shorter 
routethan that afterward observed. 

The rhubarb which appears first in the urine, has undoubtedly 
passed from the stomach, to the inner and absorbing face of which it 
was presented, without being decomposed into the sanguineoussystem, 
and seventeen minutes is not too short for the latter to come to the 
urinary system. The action of the rhubarb on the inner face ofthe ” 
stomach and intestinal canal, gradually causes the mucous membrane 
ofthese organs to a greater secretion, which surrounds them on every 
part and diminishes absorption. When this excessive action abates, 
the rhubarb is again absorbed. But there is another cause to which 
we must probably attribute the disappearence of the rhubarb in the 
urine during acertain length of time, viz. thatthe action of the kid- 
neys is less energetic, while that of the alimentary canal isincreased. 

$ 2371. In regard to the passages, we may say: En 

lst. The opinion that the cellular tissue serves as a conductor, is 
very improbable, first, because the application ofphenomena observed 
in the inferior animals, to the theory ofthose which occur in the su- 
perior animals, leads only to uncertain results, since by admitting this” 
supposition, it is dificult to explain why the passage takes place > 
through the kidneys. = 

2nd. The retrograde motion in the Iymphatic vessels is very impro- 
bable, at least in the normal state, on account of the existence of 
valves. The cases where it is asserted the valves were found arranged 
contrary to what they are generally, are only exceptions, or at least 
are not suficiently proved. Farther, this arrangement could not be 
general, since then there could be no absorption from the bladder. It 
is not proved that these valves are arranged in one manner im 
certain lymphatics, and an opposite manner in others. 4 

3rd. The special canals have never been proved by authentie 
observations, and the passages considered as such, were evidently 
accidental and morbid formations. EN 

4th. Finally, another circumstance prevents its admission, viZ, 
that we haye never found between the digestive canal and the urinary 


* Biologie, vol. iv. p. 519. 
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Mnassages, any substance in these two systems not contained in the 
Sanguineous system, and even when this phenomenon occurs, ıt can 
ways be explained by saying that the substances ın this place, 
specially in the lymphatic vessels, have come there from the urinary 


Aiyystem. 


C. SEXUAL DIFFERENCES. 


$ 2372. The urinary system, except the bladder and the urethra, 
rresents no considerable differences relative to sex. 

4 The bladder is rounder, broader, and generally larger in the female 
aan in the male, where it is more elongated. 

A‘ The urethra of the female is broader and shorter than that of the 
ale, representing in fact only its commencement. 


D. DIFFERENCES DEPENDENT ON DEVELOPMENT. 


Hss 2373. This system changes much during life, in form, texture, 
soportional size, and situation. 


I. KIDNEYS. 


2374. 1st. The kidneys are much larger proportionally the younger 
> fietus is: in the full-grown foetus their weight is to that of the 
Mole body as 1 : 80, while the proportion in the adult is as 1 : 240. 

32nd. In respect to form they are more elongated, and the pelvis is 
arer the anterior face, so that the renal fissure is less developed. 
“eir surface is not smooth; they do not form a coherent and homo- 
neous mass, but are composed of several lobules, which are at first 
Wtinet, but are united so as to produce the larger lobes, which are 
y evident in the abult, where, however, they are not separated. 
"this period of life, in fact, they are attached only by a very loose 
Nular tissue, so that they are easily insulated, and their bases are 
“n marked on the surface ofthe kidney by considerable depressions. 

rd. The medullary substance is more abundant in proportion to 
scortical substance, than in the adult, at least in the full grown 
us. The fasciculi of the urinary passages, or the pyramids of 

rein, are separated from one another more easily, and like all 
ts of the body, are evidently composed of globules, which are not 
a in the adult: on the contrary, the passages are more difficult to 
“äistinguished. Here then, also, as in the muscles and the lungs, 
large parts are formed before the small. 
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Il, URETERS. 


$ 2375. The ureters are also broader, proportionally, than when the F 
subject is perfectly developed. 


III, BLADDER. 


$ 2376. From the narrowness of the pelvis, the bladder is not con- 
tained in this cavity; it is then situated much higher than in the 
adult, so that the urethra is proportionally very much longer. 
It is much smaller before than after birth. 
Its form is more elongated. This circumstance and its smallness, 
cause it to appear as a simple filament, and it seems to be only 
a slight dilatation of the urachus. 


IV. URACHUS, 


$ 2377. The urachus is much larger the younger the person is; it 
gradually diminishes, until in the course of life it often entirely dis- 
appears. 3 
It is at first hollow, and according to our observations, it retains‘ 
this character in the full-grown foetus. At this period we can dis- 
tinguish in it all the constituent membranes of the bladder with 
which its cavity communicates. This cavity is at first much larger 
proportionally, the younger the foetus is. In the full-grown festus, 
and still more at the periods preceding birth, we can follow the ura- 
chus a greater or less distance, but always several inches beyond the 
opening of the umbilicus, sometimes even the whole extent of the 
cord. Analogy with animals, and several observations upon man, 
authorize us to think that it passes at first entirely through the um- 
bilical cord, and dilates between the envelops of the fetus, to give 
origin to a membranous vesicle, the allantosi, to which we shall re= 
turn when describing the human ovum. This cord is certaiuly hol- 
low, for even in the full-grown fetus we have injected it with mer- 
cury through the bladder, and the injection extended more or less 
in the umbilical cord. Our observations on this subject agree with 
those of Roeederer* and Noreen.t Be 
"Several ofthe ancient anatomists, and even Trew, among the mo- 
derns,t have admitted that the urachus is full and solid in the foetus, 
as it normally is in the adult. This erroneous opinion depend 
upon a great inflexion in the canal near its lower extremity; hence 
when the bladder is distended, the muscular fibres are so adapted i 
its sides, that the opening by which they communicate is closed. 


* De fetuperfecto, Halle, 1759. 
t Zoe. cit.,p, 13. 
+ Dedif, inter. hom, nalum einascendum, p. 104. 
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ARTICLE SECOND. 
URINARY SYSTEM IN THE ABNORMAL STATE. 


$ 2378. Theurinary system is one of those anomalies which occur 
umost frequently,* particularly as respects those of formation, for the 
Aumost striking differences it presents, relate to the form, situation, and 
size of its different component parts, and also to its vessels. Besides, 
Hits cavity not unfrequently includes foreign bodies, which depend par- 
Attieularly on alterations in the chemical composition of the urine. 


DEVIATIONS OF FORMATION, 
A. KIDNEYS, 


$& 2379. The primitive deyiations of formation in the kidneys,f 
wwhich depend more or less evidently on a suspension of develop- 
Anment,} are:— 

Ist. The absence of one or both of them. 

2nd. Smaliness, in which case when this anomaly occurs on one 
side only it is frequently, but not always made up by the greater size 
ööf the kidney of the other side. 

ke The greater or less difference in the size of the two 
kkidneys. 

ihr The great size of these two organs. 

5th. Their union in one only. This anomaly differs much in de- 
ee and quality. 

The differences in respect to quality principally affect their 
Wituation. Sometimes there is no trace indicating that a kidney has 
ver existed in the place where it is not found; the single kidney oc- 
upies the usual place, follows the normal direction, and we discover 
hat it is formed by the union of the two, not only because it is 
arger than in the normal state, but also because it is contracted at 
s centre, from the excess in the number ofits vessels, its fissure, 
elvis, and ureter. Sometimes the two halves of the single kidney 
re situated each in the usual place. RR 
As to the differencein degree, the two kidneys are generally united 
nly at their lower part and toa greater or less extent, so that they 


cimens of morbid paris, preserved in the author’s collection selected from the 
vision insceribed urelhra, vesica, renes, morbosa et lesa, 8c. London, 1813.—J. 
dowship, Practical observations on the diseases of the urinary organs, particu- 
ırly those of the bladder, BroBeRtond: and urethra, London, 1816. 
“+ O. Heer, Derenum morbis, Halle, 1790. 

:t See in respect to these deviations of formation, our Handbuch der patholo- 
schen Anatomie, vol. i., p.610. 
VoL, 11, ung 


%%* Baillie, Engravings, London, 1812, fasc. vi-viiil,—C. Bell, Zn ed io from 
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form a semicircular mass, which isconcave upward and convex down- 
ward. The union extends more rarely to their whole height, in 
which case they are changed into a rounded or square mass. 
_6th. They are more oblong than usual. 

7th. The situation of the pelvis on the anterior face. These two 
anomalies generally attend enlargement, but they sometimes oceur 
also although there is no mark of hypertrophy. 
{ ;Sth. The lobular structure, which sometimes gives rise to several 
separate kidneys. 

Their low situation, so that sometimes we find the two kidneys in 
the pelvis. r 

$ 2380. Several of these anomalies are developed also during life 
only, as is true of abnormal enlargement and diminution. Not unfre- 
quently, in fact, the kidneys enlarge sometimestoan enormous extent, 
although they change their texture, or on the contrary they disappear 
and are almost entirely effaced. 

In the latter case sometimes they diminish much in volume, but 
their mass continues solid, or they even preserve their size or enlarge, 
but their substance is almost wholly destroyed, and they are changed 
into a sac with thin parietes. Wasting of the first kind supervenes 
after a disease of the organ; but not so with the second, which often 
depends on an obstacle to the escape of the urine which exists below 
the kidneys. we 


B. URETERS. 


$2381. The deviations in the form of the ureter are particularly 
worthy of notice. E 
Their congenital anomalies are :— 
lst. Their absence. E 
2nd. Their imperforation in one or several points, from an obstacle, 
3rd. Their plurality,occurring fromthe wantofunionofthebranches 
of the pelvis; this exists in different degrees.* 
The most common consecutive deviation of formation is tHeir 
abnormal dilatation or distension from an obstacle to the course ofthe 
urine situated in the ureter, or in anotherportion ofthe urinarysystem, 
or even out ofit. Obstacles of the first kind are calculiand contrac- 
tions; those of the second are the engorgement of the glands of the 
pelvis, the swelling of the internal genital organs, the adhesions of 
these parts either with each other or with the adjacent organs, &c,. 
Finally, the ureter issometimesruptured from excessive distension. 


* Meckel, Handbuch der pathologischen Anatomie, vol. i., p. 715 
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G. BLADDER. 


& 2382. The primitive deviations in the form ofthe bladder are :— 

ist. Its absence, attended or not with that of the rest of the urinary 
system. 

2nd. Its smallness. 

Srd. Its fssure. This anomaly is not very rare, and is termed the 
jprolapsus of the bladder* (prolapsus vesice urinarie invers@). Its 
| principal characters are: 

At the lower extremity of the anterior face of the abdomen, above 
the symphysis pubis, is a reddish, soft, rounded place, the edges of 
‘which äre continuous with the common integuments, and at the base 
‘of which are two mammillary eminences directed one towards the 
(other, whence urine continually dribbles. Itis the bladder in the 
!form not ofa pouch but a layer, the anterior face of which is formed 
by its mucous membrane. 

Behind this membrane is the muscular tunic, covered at its upper 
| part by the peritoneum. The eminences are the orifices ofthe ureters 
‘situated in the usual place, and which are not generally abnormal, 


A except from their great breadth. 





The umbilicus is situated directly above the upper extremity ofthe 
|bladder, and consequently much lower than usual. 

The urethra then most generally opens above the penis in the male, 
(and the clitoris in the female: it is more or less cleft, and more or less _ 
‚imperfectly developed‘ Considered generally, the external genital 
‚organs seem to have separated from each other to the right and left. 

Excepting at most two cases as yet published, the symphysis pubis 
is always more or less imperfectly vlosed, on which depends the 
| apparent shortness of the penis. 

Duncanf asserts that this anomaly belongs particularly to males: 
| but the number of cases of its occurrence in females, mentioned by 
' this author, may be much enlarged. 

4th. The bifurcation ofthe bladder, orits formation by severalcon- 
ı nected sacs.f i 

öth. The continuance of the urachus to the umbilicus, through 

which the urine then escapes. 
. _$2383. The following anomalies are, at least commonly, consecu- 
tive or accidental. 

Ist. Excessive size. Here there is sometimes simple dilatation, 
' and sometimes an increase in mass and volume. This anomaly 
‚ generally depends on an obstacle to the course of the urine, situated 
‚ at the lower part of the bladder or in the urethra. 


# Meckel, loc, eit. 
+ Edinb. med. and surg. journal, 1805. 
3 J. A, Ehrlich, Chirurgische Beobachtungen, vol. ii., Leipsic, 1815, p, 123. 
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2nd. The considerable development of the muscular tunic, which 
sometimes occurs without dilatation, or even when the bladder is un- 
usually small, which depends particularly on the presence ofa foreign 
body, as a calculus, in the bladder. 

3rd. Hernias of the inner membrane ofthe bladder through the mus- 
cular tunic (uppendices, s. processus),* which are very rarely conge- 
nital, and commonly arise from the same cause as the preceding. 

4th. Ruptures of the bladder, which are generally caused by its 
excessive distension. 

Sth. Displacements, hernias of the bladder. The bladder most ge- 
nerally projects at the base, and gives.rise to vaginal hernia when it 
rests on the vagina, either because it has become very heavy, as in 
the cases where it is filled by a calculus, or because it is depressed by 
the contraction of the space it occupies, as in pregnancy. It then 
causes a more or less perfect inyersion of the vagina, after which it 
is itself precipitated more or less, especially when the inversion is 
congenital. 

We also find the bladder in inguinal hernias, but much more 
rarely.t 

6th. When the bladder and vagina fall rapidly, there is sometimes 
an inversion of the bladder. The urethra is necessarily more or less 
torn, in.order that this accident should supervene. 


II. ALTERATIONS OF TEXTURE. 
A. KIDNEYS. 


82384. The two kidneys do not always possess the same consist- 
ence. They are sometimes very flabby in persons affected with dia- 
betes, in which case they frequently receive more blood than usual. 

On the other hand they are sometimes unusually firm. 

They are not unfrequently changed into fat. - 

Frequently also a great number of serous cysts are developed ın 
these glands in old persons; these generally adhere, are filled with 
a differently coloured and generally a limpid serum, which sometimes 
entirely destroys their substance. In some cases the kidney seems 
formed primitively of similar cysts.f ee 

Scrofulous$ and spungy tumours oecur more rarely in thekidneys. 


* Brocke, Devesica urinarie ampengterdne Strasburg, 1754.—C. Bell, Surgical 

observations, pt. iv., London, 1817. y 
+ Meckel, Handbuch der palhologischen Anatomie, vol. il.,p. 424. 
+ 0. Heer, De renum morbis, Halle, 1790, tab. i. 


$ Baillie, Engravings, fasc. iv., tab. viii- 4 
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B. BLADDER, 


$2385. When the bladder enlarges, its membranes are also gene- 
ı rally thickened byinflammation, become firmer, adhere more to each 
‘ other, or are destroyed in parts. 

The muciparous glands of the inner membıane are often enlarged 
in catarrh of the bladder. 

Irregular, rounded, reddish tumours of various sizes are developed 
‘ön this membrane, principally at the lower part of the posterior wall 
\of the bladder ; these rest upon a narrower base, and have no deter- 
Iminate texture. These tumours, called funguses of the bladder ( fon- 
| gus vesic@ urinari@), are observed principally in males, and at an 
(advanced age. 













III. FOREIGN BODIES. 


$ 2386. Ofthe foreign bodies most frequent in the urinary system, 
‘and consequently in the ureters and bladder, entozoaries are rare, 
‘and calculous concretions are very frequent. 


A. ENTOZOARIES, 


$ 2387. The entozoaries in the urinary system are: 
Ist. Hydatids,* which occur particularly in the kidneys, and per- 
|haps are always primitively developed there. 

2nd. The strongylus giyas, which exists in the kidneys. 
.. 3rd. Two other worms, as yet undetermined, which were voided 
‘with the urine.t 


B, CALCULI. 


$2388. The urinary calculi { present several general and special 
important characters. 


* Baillie, loc, ci2., tab. vii.-viii. ® 
. + Lawrence, Case of a woman who voided a large number of worms by the 
Hs urethra; in the Med. chir. trans., vol. ii. 3 
+ Tenon, Sur /a nature des calculs ; in the Mem. de Paris, 1765.—Scheele, 
| Untersuchung des Blasensteins, in the Schwedische Abhandlungen, vol. xxxvüi. 
“ —E. Sandifort, De calculo renal.; in the Obs. anat. pathol., 1777, vol.i.p 6; 
De caleulisrenum et vesice, ibid-, vol. iv.,p. 7; De lethali urine suppressione ex 
# caleulo urethre inserto, indeque natä duplici hujuscanalis rupturä; ibid., vol.iii., 
Ip. 3.—F. A. Walter, Anatomisches Museum, th. i., Berlin, 1796.—Wollaston, Or 
Ed and urinary concretions; in the Phil. trans., 1797.—Pearson, ibid., 1798.— 
ourcroy, in the Annales du Museum, vol. i.—Brande, inthe Phil. trans., 1808.— 
" Mägendie, Recherches sur la BE Paris, 1818.—Prout, An inguiry into the 
Analure and Ireatment of diahetes, calculus, and other Recon of the urinary 
“organs, wilh notes and additions, by S. Colhoun, M. D,, Philadelphia, 1826.— 
' Marcet, Essai sur les affections calculeuses, Paris, 1823.—F. A. G. offmeister, 
\ De calculis urinarüis collectanca quadim, Leipsic, 1821, 
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$ 2389. Their general characters relate to their situation, texture, 
form, volume, number, mode of development, and effect on the organs 
which contain them. 

lst. Situation. It varies both in itself, and in its relations with the 
urinary system. 

a. Calculi occur in the cavity or in the parietes of this systera. 

The calculous concretions in the first are much more common than 
in the second, 

Ofthe four parts in which they can be developed, the pelvis, the 
ureter, the bladder, and the urethra, they occur most frequently in the ° 
bladder, and most rarely in the urethra.* 

The portion of the cavity of the urinary system which contains 
them, particularly of the bladder, is not generally separated from the 
rest by an abnormal septum. Sometimes, however, the calculi are 
inclosed in a special sac, which communicates with the common ca- 
vity by a narrow opening ; they are then termed encysted calculi. 

This state is doubtless in most cases the source of thecalculi exist- 
ing in the parietes of the bladder. We must admit that the com- 
munication at first existing is finally obliterated; it is impossible to 
suppose that the concretions were formed except within the cavity of 
the bladder. 

b. Most generally, and even most always, the urinary calculi are 
entirely loose; but sometimes they are attached to the inner face of 
the bladderby mucus or thickenedand coagulated fibrine, which exists 
between their prominences.r B 

2nd. Texture. The urinary calculi are generally formed of super- 
imposed layers, more or less distincet and more or less concentric, 
Their centre also is usually formed by a nucleus, which most generally 
consists ofa small mass of uric acıd, more rarely ofa foreign body 
elr introduced into the urinary apparatus, particularly the 
bladder. 1 

The different layers are generally, but not always, similar in their 
chemical composition. They are always formed of at least two sub- 
stances, one solid, the other softer and originally fluid, which unites 
and connects the particles of the preceding. ; 12 

3rd. Form. The urinary calculi are mare or less oblong and 
rounded, and generally smooth and a little flattened. This character 

depends in great part on the influence of the organ which contains” 
them, the bladder being round. The form of the renal caleuli demon-" 
strates particularly the great influence ofthe form ofthe organ on 
that of these concretions. 


* Ehrlich has described a very remarkable renal calculus, (Zoe. cit., vol. ii 


.24. 2 
B # Meckel, Handbuch der Bamole ischen Anatomie, vo). ii., Pt. ii., P- 444.— 
Howship, loc. cit., p. 249, tab. ili., fig. 5,—Bell, Surgical observations, London, 
1818, pt. iv., p. 444, tab. ie - } 
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4th. Volume. The size of the calculi varies from that of an almost 
linvisible grain to a diameter of several inches; they are sometimes 
Msso large that they completely fill the bladder, and even distend it. 
| öth. Number. Usually there is only one, or there are but few. 
AVWhen many exist their chemical composition is generally, but not 
Jalways, tbe same. 

6th. Mode of development. We may mention, as a general rule, 
Üthatthe formation of the caleuli depends either on the abnormal state 
#softheurinarysystem, or on the presence of a foreign body accidentally 
| iäntroduced into the bladder, 
7 The abnormal state of the urinary system may vary in seyeral dif- 
Aiferent modes. The secretory portion is generally affected, so that an 
Mealteration in the chemical composition of tbe urine is most generally 
Hithe cause of the formation of calculi. This accidental production de. 
Anpends more rarely on an abnormal arrangement in the bladder, or 
Mühe excretory portion of the urinary system. It may, however, be 
Mcaused by a mechanical obstacle to the emission of the urine, espe- 
ceially by sacs in the parietes ofthe bladder, by the hernia of the 
sbladder, or by strictures of the urethra. Calculi have even been 
Aldeveloped between the glans and the prepuce.* 
7th. Influence on the urinary system. This influence varies. When 
Aeever they are developed, the urinary calculi, being foreign bodies, 
Mcause more or less acute pains, the intensity and nature of which 
Alepend on their form, situation, number, and size, independent ofthe 
ilegree of sensibility of the patient. 

The changes caused by them in the form of the urinary system are, 
he distension of the membranous parts, particularly the ureters, the 
bickening of the muscular portion, consequently ofthe bladder, which 
obften attends their enlargement, but still more frequently the con- 
Mrractien of its cavity, finally rupture, which is more rare, and which 
‘ccurs particularly in the urethra, 

$ 23390. The peculiar characters of the urinary calculi relate prin- 
iäpally and almost exclusively to their chemical composition. 
Chemical analysis has.discovered in them at this date uric acid, the 
Ihosphate of lime, the ammoniaco-magnesian phosphate, the oxalate 
ff lime, and the cystic oxyd. There have been found also, but more 
arely, less constantly, and in less quantity, silex, carbonate of lime, 
on, and two other peculiar substauces, the xanthic oxyd, and a 
brinous substance. Wollaston and Brande doubt the presence of 
ürate of ammonia, admitted by Fourcroy and Vauquelin, and consider 
snis salt as produced by the chemical analysis; but we cannot con- 
ude positively from the arguments with which their opinion is sup- 
sorted that it never occurs in common calculi. 


%%* Walter, Obs. anat., Berlin, 1775, p- 74.—Penada, in Brera--Meckel, Hand- 
h,der pathologischen Anatomie, vol. ii., pt,ii. p, 444, - 
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‚Sometimes these substances are distinct, and sometimes they com- 
bine in a greater or less number to form a concretion, whence nu- 
merous kinds of calculi are formed. 

The simple calculi are : 

lst. 'Ihose of uric acid, which are smooth, of a brownish red, 
and generally composed of concentrice layers. T’hey are the most 
common. 

2nd. Those of phosphate of lime, which are proportionally rare, 
are white, and composed of layers easily separated. 

3rd. Those of oxalate of. lime are round, generally rough and 
brown; sometimes they are smooth, and seem to form always in the 
kidneys. ; 

4th. Those of the cystic oxyd, more properly the renal oxyd, 
because this substance is very probably developed in the kidneys, 
These calculi are yellowish and semitransparent. They have no 
lamellar texture. 

öth. Those of xanthic oxyd, which have been seen only once. 

6th. Those of fibrinous matter, which also have been seen only 
once. E 

The calculi composed of different substances which do not form 
as many separate layers are: h 

Ist. "Those of the ammoniaco-magnesian phosphate, or the fusible 
calculi (calculas fusibilis) of Wollaston and Marcet, the most common 
next to those of the uric acid. They are white, and more friable 
than those of the other species. The ammoniaco-magnesian phos- 
phate often predominates, although it seldom or never forms it alone. 
The calculi formed around the foreign bodies introduced into the 
bladder, those developed in ischuria, or between the prepuce andthe 
glans, are most generally of this nature, because in this case the 
urine is more or less decomposed. 

2nd. The more complex calculi are distinguished by their inde- 
terminate form, their colour, their structure, which is not evidently 
in strata, aud their hardness. ; 

Finally, among the compound calculi, there are some in which the 
different layers are formed by as many distinct substances. The num- 
ber of these substances varies from two to four: butthere are gene- 
rally but two, the urie acid, with a phosphate or oxalate of lime, with 
sometimes another phospbate, or with silex. Ina calculus formed 
by four layers, Marcet has found, from the centre to the circum- 
ference, cystic oxyd, phosphate of lime, oxalate oflime, and the am- 
moniaco-magnesian-phosphate. 


| OF THE URINARY SYSTEM, 489 


ARTICLE THIRD. 
u.’ RENAL CAPSULES. 
I. NORMAL STATE. 

A. SITUATION. 


1:5 2391. The renal capsules (renes suecenturiati, capsule, s. glan- 
Mile suprarenales, s. atrabiliares),* are triangular bodies, very flat 
Hoom before backward, resting directly on the kidneys, to which they 
As: united by a short cellular tissue. They occupy their upper ex- 
mity and the upper part of their internal edge. Like them, they 
» situated on the outside of the peritoneum. 
















B. FORM AND VOLUME. 


$} 2392. We have mentioned the general form of the renal capsules. 
«ey are more long than broad, that is, they extend farther from above 
wnward than from rightto left. They are only about one line thick. 
seir form differs on the twosides: that of the left side is a little 
fkher and narrower than that of the right ; the left is from fifteen to 
enteen lines long, and about three broad:: the right is generally . 
em fourteen to fifteen lines long, and twelve or fourteen broad. 
We remark on their external face the fissures through which {he 

-vessels enter and depart. The left capsule usually Be 
ward a longitudinal fissure, while there are two on the right side, 
santerior and a posterior, 


€, WEIGHT. 
)3 2393. Each renal capsule in the adult weighs about one drachm. 


D. CONSISTENCE AND COLOUR. 
% 


65 2394. These organs are quite firm but brittle. Their colour is 
Wlowish brown externally, and a deep reddish brown internally. 


 A.M, Valsalva, Diss. Anat., III-—B. Morgagni, Epist. anat. XX.—Duver- 
„ Comm. Petrop., vol.ii.—Backler, De WR thymi et glandularum supra- 

alium nctionihus, Stiasburg, 1753.—J. C. Mayer, De glandulis suprarenali- 
» Frapkfort, 1784.—Riegels, De usu glandularum superrenalium necnon de 
ine adipis, Copenhagen, 1790.—F.F. Leonhardi, Diss. de glandulis suprare- 
sden, 1810.—.J. F. Meckel, Abhandlungen, p 1-27, 
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E. TEXTURE. & 
























$ 2395. They are composed of two substances, one external, more 
consistent and yellowish, the other internal, softer and of a deeper 
brownish red. The first is evidently formed of perpendicular fibres, 
which are directed from without inward. These two substances are 
often intermixed, whence the capsule appears spotted externally, ” 
The external is divided more or less easily into rounded lobes, which 
may themselves be divided into lobules, and it is covered by a very 
thin serous membrane, which intimately adheres to its surface. 7 
According to several anatomists, the renal capsules contain amore 
or less complex cavity. However, after much research, we are obliged 
to adopt the opposite opinion;* we think that there is normally no 
cavity, that it does not form till after death, and that it results either 
from the spontaneous decomposition of the inner substance, which is 
Be very consistent, or from this substance being destroyed by hand 
ing it. 
The substance of the renal capsules, particularly the internal, is 
very intimately and directly connected with the veins, for the liquids” 
and air injected into these vessels easily penetrate them, and the air 
often forms in them a cavity, they are so soft. 
$ 2396. The renal capsulesare imperfect glands, as they have no 
excretory ducts. In fact, these ducts have been admitted by some 
anatomists of note, as Bartholini,g Peyer,f Valsalva,$ Ranby,|/ 
Kulmus,T Heuermann,** and Bendt.tf. The capsules communi- 
cate witb the testicles, according to Bartholini, Peyer, Valsalva, and 
Ranby ; with the thoracie canal according to Kulmus, with the pelves = 
of the kidneys according t0 Heuermann and Bendt. But very careful 
and numerous dissections have led us to the contrary opinion. The 
absence of an excretory duct in these organs seems more probable, as” 
it accords with the researches of Morgagni. 


lI. DIFFERENCES PECULIAR TO THE RACES. 


8 2397. Some writers have asserted that the renal capsules were 
larger in negroes thanin the Caucasian race, and that their medullary 
substance was darker.t} We have seen nothing of this in dissecting 
a negro, although we had previously observed it in a negress.)| 


* See our Abhandlungen, p. 17. 

+ Rhodii, Mantissa, p. 36- 
- + Obs. anat.; obs. 32. 

$ Diss. anat., III. Morgagni, Ep. an. XX. 

II Phil. trans., p. 385. 
- 4 Bresl. Sammi. 1722, Feb. 

Fi De vol. iv. a ir 

e fabric. visc. urop@t., p. 17. 5 

+t Cassan, Observ. mei. in Hufeland, Annalen der franzwsischen Ar 
senschaft, vol. i. PH i : 3 

$$ Handbuch der pathologischen Anatomie, vol. i. p. 648. 
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il. DIFFERENCES DEPENDENT ON DEVELOPMENT. 


(% 2398. The renal capsules are very easily distinguished in the 
Mretus of two months. 
#1: Their proportional size gradually diminishes on their first appear- 
hace, and the same is true, at least frequently, of their absolute size 
ter birth., They become thinner and dıyer, wrinkle, and even en- 
Arrely disappear in old age.* At the end of the third month they 
Are a little larger and heavier than the kidneys x at four months they 
Äre equal in size to these glands, but they are lighter, because their 
ssue is looser. At the commencement of the sixth month they are 
Annly half'as large as the kidneys, but their weight is to that of these 
Hhitter as 2:5, since each capsule weighs ten grains, and each kidney 
renty-five. In the full-grown fetus the proportion isaboutas 1:3, 
ach capsule usually weighs a little more than four scruples, and each 
#idney more than halfan ounce. In the adult, on the contrary, tlıe 
Plation is as 1: 23, for the capsule weighs one drachm, and the kid- 
Fey three and a half ounces. 

"These organs are composed of lobes, which are at first more nume- 
Mus and more distinet than in the adult; but they do not always’ 
uutain a cavity in the early periods of life. 


IV. FUNCTION. 


48 2399. It is very difhicult to mention the function ofthe renal cap- 
les, although their great size before birth indicatestheir importance. 
A\We have every reason to think, that like the liver, the spleen, the 
jyroid, and the thymus glands, they contribute directly tothe perfect 
mation ofthe blood. Their great size in the fetus, their free com- 
üınication with the venous system, and their nearness to the ascend- 
#:5 vena-caya, are at least so many circumstances in favour of this 
sajecture. 
Those observers who admit an excretory ducttothe genital organs, 
essarily connect the renal capsules directly with them. Other: 
ts, particularly their simultaneous, considerable development in 
'eral orders of the mammalia, had suggested the same idea to us, 
fore we knew that it belonged to another, but we could not des- 
be the mode in which the renal capsules and the genital organs 
mperated. 
We may also mention in support ofthis hypothesis, the coincidence 
sanomalies in the renal capsules with those in the genital organs. 
us, Vauquelin bas found the capsules ossified in a cat, from which 
» ovaries had been extirpated.} Lobstein has found that of the 
't side tripied in size by a chalky mass in a man who had long been 
* Bichat, Anat. descript. ; 


+ Ahhandlungen, 1806, 9% 164. 
+ Fourcroy, Medecine &clairca, vol. p. 236. 
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affected with syphilis.* We have found these organs unusually 
large in two individuals much addicted to venery,f and deformed in 
a female shortly after parturition, in whom the uterus and one of the 
ovaries also presented a similar formation. Otto has seen them 
twice the usual size, in one case where the genital organs were very 
much developed.$ E 
The great simultaneous development of these two orders uf organs 

in the foetus, the coincidence of their smallness, and even the simul- 
taneousness of their absence with the development of the encephalon, 
between which and the genital organs there is so strikinga connection 
in an opposite sense, are circumstances in favour of this hypothesis, 
Another conjecture very similar to this, is to consider the renal cap- 
sules as an imperfect rudiment of the genital organs,|| although it ” 
seems to us too doubtful to think, that if they were connected with 
the kidneys more intimately, an excess of energy, a momentary ex- 
citement alone would be necessary for this connection, acting likea 
an copulation, should cause the renal capsules to produce a new 

eing. E 
It seems to us less probable thatthe renal capsules have a mechani- 
cal or dynamicalrelation with the kidneys, because, that when these” 
latter are displaced, the capsules always preserye their normal situ- 
ation, so that the two organs are then more or less distant. 
i an it is still less probable that they contribute to produce the 
at. ö 


V. ABNORMAL STATE. 


8 2400. The renal capsules are very rarely abnormal,** and inas- 
much as their anomalies consist in alterations of texture, we may 
conjecture with great probability, that they depend on the prematurı 
extinction of the great power primitively possessed by the organ. 

A very general primitive anomaly, is their extreme smallness, or 
their entire deficiency, which attends-the imperfect development of 
the encephalon, and the upper half ofthe body generally. Only two 
or three cases of this kind are known, where the renal capsules were 
found of their usual size. Their imperfect development not only at- 
tends alteratious of the cerebrum, but the suspended development ol 
this viscus generally, particularly congenital hydrocephalus. 


* Zoupor! sur les travuux anatomiques, Strasburg, 1805. 
+ Abhandlungen, p. 185-186. 
+ Ihid., }; 159. 
$ Pathologisch-analomische Beobachtungen, 1816, p. 139. sa 
| L. C. Treyiranus, Untersuchungen üeber wichlige Gegenstande der Natur 
wissenschaft und Medicin, Gottingen, 1803, p. 184. RR 
Riegels, loc. cit. 3 
** Lauth, in Lobstein, Zoc. ei2., p. 86.—Dupuytren, in Meckel, Abhandlungen 
p- 141. Our obseryations perfectiy agree with his. 
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"The number of the renal capsules sometimes* increases, an inte- 
esting phenomenon, as it resembles one rather common in au ad- 
jacent organ, the spleen. 

It is difieult to determine whether this state be only a simple divi- 
ssion, or whether we should consider it as a real increase in the sub- 
Asstance ofthe renal capsules. Considered in the last point of view, it 
would gradually lead to the hypertrophy ofthese organs, some cases 
of which are known.f AR 
This hypertrophy is rare: we may presume that it generally de- 
oendson an alteration of texture, and it seems particularly coincident 
yith anomalies in the genital organs. 


CHAPTER IV. 
OF THE GENITAL SYSTEM. 


$ 2401. The organs of generation, the genital parts (partes, s. or- 
jyana serualia, yenitalia, s. generationi inserventia),t principally serve. 
®0 perpetuate the species, while the existence of the other systems is 
Hlirectly eonnected only with that of the individual. They however 
Ahnre directly connected with the organism of the individual, as is de- 
Mnonstrated by the consequences of their absence, whether primitive 
r congenital, or consecutive and accidental, or produced by a deter- 
aination ofthe will. The sexual character which is imprinted on the . 
hole organism, is most evident in them. Ofallthe organs then, 
ihese differ the most in the two sexes. A superficial examination 
ould lead to th@eonclusion, that the genital organs in the male are 
intirely dıfferent from those ofthe female, and that they cannot be 
ompared. But if we compare them in any animal, or even in man, 
<e shall be satisfied that they have originally the same form, that 
hey correspond perfectly in respect to number, their essential pecu- 
sarities in structure and function, that they differ only in size and 
(tuation, and that consequently,the analogies between them are much 
meater than the differences, and that they should be regarded as 
‚odifications of one and the same primitive type. 

It is eonvenient to add the history ofthe mamme to that of the 
‘enitalsystem, since they contribute hut slightly, or not at all, to the 
rganism of the individual, while in their quality of nutritious organs 
the infant, they exert a great influence on the preservation of the 
mecies. Besides, they do not differ less in the two sexes than the 


2 ea loc, cit.—Morgagni, Ep. XX..a. 43.—Otto, Seltne Beobachtungen, 
„Ixxxiv. 

t+ Harder Apiar., obs. 61, 

ı+ F. Plazzoni, Departibts generationi inservientibus, libri III, Padoue, 1521.— 
“. Rolfink, Ordo et methodus generationi dicatarum partium per anatomen cog- 
cendi fabricam, Jena, 1664.—1d., De sexus utriusque partibus genilalibus spe- 
en, Leipsic, 1675.—Van Horne, Prodromus observationum suarum circa parles 
itales in ulroque scau, Leyden, 1668, 
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other organs of generation. It would be better then, instead of ° 
employing the expressions sexual parts and genital parts indiscrimi- 
natelv, as is generally done, to confine the latter term to the organs 
which produce the new being, that is, to the proper genital organs, 

All these parts differ from most others, as their active state is pro- 
portionally very slight, for it generally does not extend much beyond 
the half of existence, during which it appears only at long intervals, 
and requires also, in order to be brought into action, very general, 
and often very great changes, both in the mode of vitality, and inthe 
structure of the organs. 


ARTICLE FIRST. 
GENITAL ORGANS IN THE NORMAL STATE. 


l. PROPER GENITAL ORGANS. 

$ 2402. The proper genital organs occupy the lower part of the 
trunk, and are situated within and on the surface of the pelvis. ’ 
Those of the male and female differ principally in this respect, that 
the first are situated more externally, and are arranged more longir 
tudinally, while the second are placed more internally. Those pa 
which in the male are situated on the outside of the abnormal cavity, 
exist in the female within the cavity of the pelvis, and even those 
which occupy the cavity of the pelvis in the male, are pushed forward 
so much that they are found directly below the common integuments, 
Thus, while the external genital organs in the female, those seen 
without opening the body, are much fewer and smaller than the in. 
ternal, the opposite is true ofthe male ; but we shall demonstate here- 
after, that. this difference also does not exist during the whole of life 
& 2403. Tiie best mode is to divide the genital organs, in the two” 
sexes, according to the functions of their different constituent parts$ 
into the proper genital or formative orgaus (organa yenerationis, 8% 
Jormantia), and the organs of copulation (organa copulationis). E 
The formative organs in the male, are the testicles with their exere= 
tory ducts, the prostate gland, and the glands of Cowper: in the 
female the ovaries with their excretöry ducts, the Failopian tubes, 
and the uterus. e 
The organs of copulation are, in the male, the penis; in 
female, the vagina and the vulva. j 
$ 2404. In both sexes the genital organsare situated at the Jowes 
extremity ofthe trunk, consequently, directly opposite to the encep* 
‚halon. In both sexes ihey differ from the other organs in the sym 
metrical arrangement, their constituent parts existing in pairs, Or 1B 
the contrary case, being situated on the median line of the body, 
which divides them into two equal parts. En 
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A. GENITAL ORGANS OF THE FEMALE. 


A $2405. Itis convenient to commence with the genital organs of 
Mae female,* since the genital organs of the two sexes primarily 
ssume their forın. 


I. FORMATIVE ORGANS. 


\$ 2406. The ovaries and the Fallopian tubes deserve to be examined 
Ast, on account of the period at which they appear, and their 
ianportanee. 


A. OVARIES,. 
a. Form, situation, volume, and weight, 


182407. The ovaries (ovaria, s. testes muliebres) } are situated at 
ie upper part of the cavity of the pelvis, on the sides of the uterus, 
# | which they are attached only by the liyament of the ovary (l. ovarii), 
A ,portion of the fold of the peritoneum, which attaches the uterus to 
Mse pelvis, and is termed the round ligament. Theyare roundedand 
Mblong. Their anteriorand posterior facesare convex. Their upper 
Ilge is also convex and loose. ’I’'he lower is straight or.a little con- 
Ave, presenting a real vascular fissure (hylus). They rest by this 
tter edge on the upper part of the broad ligament. 'They become 
inner towards their internal and external extremities, but particu- 
iy toward the former. 5 
"Their surface is usually smooth in virgins, and generally uneven 
ind lacerated in aged females. When perfectly developed, they are 
t aninch and a half long, about four or five lines high, and a 
‚le less in thicknes. They weigh about a drachm anda half. 


5, Structure, 


ı$ 2408. The ovaries are covered externally by the peritoneum, 
&low which is a very solid and very resisting white fibrous mem- 
ane (tunica albuginea). These two layers are inseparably united. 
"he internal is perforated at the lower edge of the gland by vessels 
hich pass through it, and are distributed in its tissue. 


** R.de Graaf, Demulierum organis generationi inservienlibus, Leyden, 1672, 
J. Palfyn, Description anatomique des parties de la femme qui servent üla gene- 
“tion, Leyden, 1708.—D. Santorini, Obs, anat. cap. XI. De mulierum partibus 
pi a - G. Gunz, Observaliones de utero el naturalibus feminarum, 
psiec, ; ; 
F €. Bartholin, De ovariüis mulierum et generationis historia, Rome, 1677,— 
ssch, De ovario malierum, Jena, 1618.—Motz, De struclura, usu, et morbis 
orum, Jeua, 1789. 
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When we cut the ovaries, their tissue appears brownish red, they 
N very vascular, firm, and solid, and vesicles are situated within 

em. 

$ 2409. These vesicles* are termed the ovula of Graaf (vesicule,s. ” 
ovula Graafiana), although they were known previously by Vesaliust 
and Fallopius.f 

In the normal state they are composed of athin, smooth, and serous 
membrane, which adheres intimately to the substance of the gland; 
they are entirely closed and filled with a clear and limpid fluid. They 
varyin size, and they seem to be developed successively. The 
largest are about three lines in diameter, they are more numerouson 
the edge of the ovary than in the centre. In virgins their number 
varies from eight to twenty. , i 


B. FALLOPIAN TUBES. 


$ 2410. The Fallopian tubes (tube Fallopian®, s. meatus semi- 
narü)$ are the excretory ducts of the ovaries. They are situated ” 
before and below these organs, then go from without inward toward 
the upper edge of the uterus, passing through the upper end of the” 
broad ligament (ala vespertilionum), to which they are attached. 

They are very tortuous, especially in their external portion, and 
gradually enlarge, so that their diameter, which is only half a line on 
the inside, becomes by degreesthree and four lines. They open into” 
the abdomen (ostium abdominale) by a mouth surrounded with a_fim- 
briated edge, called the morsus diaboli. This opening projects much 
on the outside of the outer extremity of the ovary. The internal ori- 
fice (ostium uterinum) opens in the angle formed by the union of the 
upper edge of the uterus with its sides. There is no mark of valve 
or prominence here. Each tube is about five inches long. 

$ 2411. The tubes are covered by the peritoneum, which fo 
their external tunic, and which is continuous with the inner mem- 
brane on the edges of the abdominal orifice. 2 

Below the peritoneal tunic is the middle membrane, in which we 
cannot usually observe any fibres, but it is sometimes composed in 
vigorous females of two muscular layers, which are formed, the 
external by longitudinal fibres, and the internal by circular fibres.|| 

The internal mucous membrane is smooth, and presents numerous 
longitudinal folds. A 





* Bartholin, De feminarum ovis, Leyden, 1684. 

+ Decorporis humani fabrieä, lib. v. cap. xv, p. 459. 

+ Obs, anat.; in the Opp. omn. Venice, 1606, vol. i. p. 106. 
$ Bartholin, De Zubis uteri, Leyden, 1684, 

| Santorini, Zve. eit. > 
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C, UTERUS, 


$ 2412. The uterus or matrix* is the largest of’those parts which 
anıte to form the genital system in the female, 


a. Form. 


$ 2413. Itis pyriform, and much more extensive from above 
\kownward than from right to left. Its thickness is much less than its 
Minreadth. Its upper and largest part, which is termed the body, is 
iangular. It gradually contracts toward the base. The lateral 
dges are straight, the upper is very convex. 

The upper part of the body is cälled the base (fundus uteri). The 
Anferior, termed the neck (collum, s. cervix uteri) is nearly cylindrical. 
9 The anterior and posterior faces of the uterusare very convex, the 
Arecond more so than the first, so that particularly in the early periods 
Ahflife, we may admit two posterior lateral faces, which unite at an 
Mbbtuse angle on the median line. 

The uterus represents a cavity closed at its upper part, always 
#>xcepting the narrow orifices of the two Fallopian tubes, but open 

boelow and continuous in this direction with the vagina. 

$ 2414. The parietes of tbis organ are very thick, firm and solid, 
in the perfect state. "The middle region ofits body, its thickest por- 


* J. A. Pratis, Zibhri duo de uteris, Antwerp, 1524.—L. Bonacecioli, De uteri 
Iectione, Strasburg, 1529.—M. A. Ulmus, Uterus muliebris, Bologna, 1601.—J. 
455wammerdam, Miraculum natur@ de uteri muliebris fabrieä, Leyden, 1672.—C. 
FDrelincourt, De utero, Leyden, 1682.—M. B. Valentini, De novä matricisanalome,, 
(Giessen, 1683.—G- Bartholin, Deutero, Leyden, 1684.—A. Nuck, Adenographia 
ecuriosa et uteri feminei anatome nova, Leyden, 1692.—F. Ruysch, Traciatus de 
umusculo in fundo uteri observalo, antea a nemine detecto, Amsterdam, 1726.,—A. 
VVater, De musculonovo uteri, Amsterdam, 1727.—J. J. Huber, Uterö muliebris 
vartiumque ad eam facienlium precipuarum ilerala ewplicatio; Halleri Icones, 
Wasc. I,—I. U. Buchwald, De musculo Ruyschiiin fundo uteri, Copenhagen, 1741. 
——J, Weitbrecht, De utero muliebri observaliones; in N. C. Petrop, vol. i,p. 337. 
Sue, Recherches sur la malrice; in the Mem. pres., vol. v.—J. G. Raderer, 
ITcones uteri humani observationibus illustral@, Gottingen, 1759,—T. Simson, 
(Observalions concerning the placenta, the tuo cavities ofthe uterus, and Ruysch’s 
"muscle in fundo uteri ; in the Edinb. med. essays, vol. iv. n.13.—J. G. Walter, 
Betrachtungen über die Geburtsiheile des weiblichen Geschlechtes, Berlin, 1776. 
J. C. Loder, De musculosä uteri struciurä, Jena, 1782.—J. G. Weisse, Destruc- 
Aura uterinon musculosa sed celluloso-vasculosa, Wirtemberg. 1784.—G. Azzo- 
ggaidi, Observationes ad uleri construclionem pertinentes, Leyden, 1788,.—0O.F. 
enbergen, De viribus partum eficienlibus generalim et de utero specialim, 
fratione substantie musculose el vasorum arleriosorum, Halle, 1791.—C. H. Ribke, 
© Ueber die Structur der Gebarmutter, Berlin, 1793.—G, C. Titius, De uteri struc- 
Alura ex. ejusdem funclionibus, Wirtemberg, 1795.—J. F. Lobstein, Z’ragment 
“d’änatomie physiologique sur Porganisation de la matrice, Paris, 1803.—J. C. G. 
JJoerg, Ueber das Gebarorgan des Menschen und der Säugthiere im schwangern 
“und nicht schwangern Zustande, Leipsic, 1808.—C. Bell, On the muscularity ofi 
üthe uterus ; in the Med. chir. trans.,vol. iv. 1813, p. 335.—J. B. Belloni, Memo- 
fria sopra la vera strultura dell’utero, Rovigo, 1821.—Maud. Boivin, Memorialde 
!Pari des accouchemens, Paris, 1824, p. 57. 
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tion, is half an inch thick. The body is a little thieker, but perhaps *#@ 
& litter softer than the neck, 3 

The anterior and posterior parietes gradually grow thin on the out- 
side, and the internal npward, so that their thickness diminıshes from 
four or five lines to one, and thus resembles that of the tubes, which 
proceed some lines in the substance of the organ, following an oblique 
direction from above downward, and from without inward. 

The form of the cavity of the uterus generally corresponds with its 
external figure, although it is extremely narrow in regard to the 
thickness of the parietes, whence it follows, thatitsanterior and pos- 
terior faces almost touch. Its mean breadth does not exeeed four 
lines. The three edges of the body are concave outward and convex 
inward, while externally, only the upper edge of the uterus is convex 
outward. The cavity of the neck is circumscribed by faces convex 
outward, while its outer face is concave, as the organ is contracted a 
little on its centre. The forın of the cavity also differs from that of 
the outer circumference, in this respect, tbat it extends above on y 
each side into a long horn, which gradually contracts, and ;at the 
summit of which the Fallopian tube opens. 4 

The cavity is narrowest in the neck, particularly on the limit 
between the neck and the body, where it contracts very much. Itis ® 
termed in this place the upper or internal orifice of the uterus (ostium 
uleri internum). i 3 

Thence, the neck enlarges to about its centre, and then again con- 
tracts. It terminates below in the upper extremity ofthe vagina, ny 
two sacs, an anterior and a posterior, the latter of which is usually 
longer, but the anterior descends a little lower, and between which 
we usually observe a transverse fissure, more rarely a smallerrounded 
opening, termed the os tinc@, the external or vaginal orifice of ihe 
uterus (orificium uteri externum, os uterinum). The two sacs are 
termed the lips:(labia) of this orifice. 

The inner face of the uterus is smooth in the body, but corrugated 
in the neck, along the anterior and posterior parietes of which isalon- 
gitudinal prominence, which gradually diminishes from above down- 
ward, the sides of which present oblique bands, which render it very 
uneven. Onthe sides between the two prominences we observe also 
numerous elevations, which intereross like a net-work. The lips of 
the os tinc® are smooth, .at least if we expect lacerations, which are 
always accidental, and occur rather frequently during parturition. 


- db. Volume. 


$ 2415. In virgins the uterus is about two inches long, nearly half 
of which is formed by the neck. The greatest breadth uf the body is 
sixteen lines, and that ofthe neck from nine to ten. The lips of the 
os tincz are about ten lines broad, and the breadth of the external 
orifice of the uterus is about six. 
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The vaginal portion ofthe uterus is about six lines thick, and the 
fissure is very narrow in this directiou. 

In females who have borne children the uterus commonly never 
veturns to its primitive dimensions, and the orifice of the os tinc» 
ılso appears a little broader from before backward. 


ce. Weight 


$ 2416. The well developed uterus of a virgin weigbs between 
even and eight drachms; but in a female who has borne children, 
nd in whom the uterus has contracted as much as possible, it often 
reighs an ounce and a half. 


d. Situation, 


‚& 2417. The uterus is situated between the bladder and rectum. 
ss upper half is placed in the cavity of the peritoneum, a fold of 
hich isintimately attached to its surface. 
In the perfect state it is situated entirely in the small pelvis, and 
Ass base rises only to the level of the upper edge of the symphysis 
ıbis. This part is directed forward and upward: the ostinc®, on 
Ahse contrary, downward and backward, so that the longitudinal dia- 
Areter of the axis of the organ corresponds nearly to the upper axis of 
e pelvis, and it cuts the axis of the body backward and downward. 


e. Attachments. 


(8 2418. The uterus is attached to the adjacent parts by several 
ids of peritoneum,* which are continuous with the serous tunic of 
; body, from whence they arise inward. ? 
IThe largest are the lateral or broad ligaments (l. uteri lateralia, s. 
“a). They pass from the lateral edges of thejuterus, receive the ves- 
of this organ between their anterior and posterior layers, go 
susyersely outward toward the circumference of the peivis, divide 
is cavity into two halves, an ‘anterior and a posterior, the first of 
sich is smaller than the second, and are continuous with the lateral 
of the peritoneum, 

FBeside these vessels, this fold of the peritoneum possesses more or 
s distinct transverse muscular fibres, which leave the lateral edge 
(the uterus and gradually terminate on the outside.t 


‚7. C.Schutzer, De fabricä et morbis.ligamentum uteri, Harderwyck, 1729. — 
FPetit, Description analomique de deux ligamens de la matrice nouvellement 
erves; inthe Medm. de Paris, 1760.—A, Portal, Observ. sur la structure des 
ties dela göneration de la femme; in the Medm. de Paris,1770, p. 183. 

! Sue, Recherchesla Matrice; in the Mem. pres.,vol. v., p. 248. 
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Another fold which is much smaller, elongated, and rounded, forms 
on each side the posterior inferior ligament, or the semilunar fold of 
Douglas (1. uteri inferius posterius, s. plica semilunaris Douglasii), 
which extends from before backward from the lower part ofthe pos- 
terior face of the uterus to the rectum. 

This ligament also contains longitudinal muscular fibres.* 

A third, which is still smaller, the inferior anterior ligament (1. uteri 
inferius anterius), one of which generally exists on each side, extends 
from behind forward, from the lower part of the anterior face of the 
uterus to the bladder, embraces this latter, and frequently also pos- 
sesses muscular fibres. E 

Finally we find on each side a very long and rounded ligament, 
which leaves the upper part of the lateral edge of the uterus, directly 
below and before the inner extremity of the Fallopian tube ; it 18 
termed the round ligament (1. uteri rotundum, s. teres). This ligament 
is first situated between the two layers ofthe broad ligament, passes - 
behind the umbilical artery and before the hypogastric vessels, is di- 
rected from below upward and from within outward directly behind - 
the peritoneum, towards the upper and external orifice of the inguinal ” 
canal, is reflected in this place on the epigastric artery, then enters 
the inguinal canal, proceeds from above downward, from without in- > 
ward, and from behind forward, emerges from the inguinal canal 
through the inguinal ring, and terminates by dividing into several 
fasciculi in the fat of the mons veneris, and in the upper part of the 
external labia - ; 4 

It is composed principally of cellular tissue and vessels, but it pos- 
sesses also some very distinct longitudinal muscular fibres, the upper 5 
of which arise from the external layer of the fibres of the uterus, > 
while the lower come from the lower edge of the two internal broad 
muscles of the abdomen, which are directed from below upward. 

. These ligaments keep the uterus in place. The muscular fibres of 
the broad ligament serve also to approximate the Fallopian tubes to” 
the ovaries. . f 

When the fibres of the broad and round ligainents of one side act 
more forcibly tan those of the opposite side, the uterus ıs carrıed 
transiently or permanently into one half of the pelvis, an arrauge- 
ment which we have often observed, although it depended on ao me- 
chanical cause, and although the parts which serve to retaın LE 
uterus were unaltered in their texture. 


f. Texture. 


'$ 2419. At first view the tissue of the uterus seems to be homog 
neous; we however distinguish in it when unimpregnated, several 
layers superimposed from behind forward, which have a ‚reddis 


yellow colour, and between which are whitish bands. 


» 


* Sue, ibid. 
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The vessels of the uterus, which are very tortuous and frequently 
Auastomose together, proceed between these layers both on the ante- 
“ior and near the posterior face. 


a, Fibres, 


$ 2420. There is perhaps in anatomy no subject on which opinions 
hare more divided than in respect to the fibres of the uterus, or, to 
Ahitate the question more exactly, in regard to the existence of these 
Miäbres generally, their nature, and their arrangement. 

lst. Several anatomists, particularly Walter, Behmer, Blumen- 
bach, Azzoguidi, and Ribke, formally deny their existence, which is 
ıdmitted, on the contrary, by Vesalius, Piccolomini, Malpighi, Mor- 
sagni, Diemerbroek, Verheyen, Vienssens, Ruysch, Vater, Santorini, 
#B3uchwald, Weitbrecht, Monro, Noortwyk, Heister, Haller, Sue, 
MAstruc, Levret, Rederer, Meckel, Hunter, Wrisberg, Loder, Mayer, 
Simson, Calza, Lobstein, and Bell. 

Thus the second opinion, which we also have adopted, is supported 
boy most authorities. 

But the anatomists who admit their existence differ; some consider 
hhe fibrous texture of the uterusas constanıly existing; while others, 
vho are more numerous, think that these fibres exist only in certain 
:onditions, as in gestation. 

It is a fact that these fibres are at least very slightly apparent, ex- 
ept inpregnancy. They however do not form only. during this state, 
ut whenever the formative power of the uterus is exalted.. Lobstein 
Haas found them very apparent in a female where the uterus was much 
llistended by a steatomatous tumour, as itis generally in the seventh 
saonth of pregnancy. He attributes this phenomenon to the disten- 
"ion caused by the tumour ; but we have observed them more or less 
“vidently in the uterus of females where analogous tumours existed 
a the uterusand oyvaries, so that we think it more correct to admit 
hat they depend on a change of the proper vitality of the uterus. 

2nd. Most anatomists consider these fibres ‚as muscular. In fact 
hey differ from the red fibres which form the voluntary muscles, as 
ey are less red, flat, and'strongly united with each other; but their 
muscular nature is proved by their powerful contraction, either during 
arturition to expel the fetus and the secundines, or afterward, to 
ontract the uterus and almost obliterate its cavity very rapidly. 
au fee two characters they are very analogous to the involuntary 
sauscles. 

This in fact is the manner in which the fibres of the uterus act, and 
heir substance presents in the different states of this organ the differ- 

nt modifications observed in the muscular system of organic life, 

hat is, when the uterus is unimpregnated, they resemble,the fibres 

f the arteries, and during gestation, thöse of the other involuntary 

anuscles, except the heart. 
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The uterus of the female contains also a great proportion of fibrine, 

Finally we: may also mention the analogy with the mammalia, 
where the uterus is evidently muscular at all periods of life, adding 
however that by a very remarkable arrangement, the fibres in the 
uterus ofthe female do not evidently possess this character, except 
when the formative power of the organ is increased. 

3rd. The direction of the fibres is not described in the same manner 
by all anatomists. Most ofthem, however, agree that they possess 
at least two directions, a longitudinal and a tranverse; so that in 
this respect also they resemble the muscles of organic life. 

They are however more complex, since we find several layers pro- 
ceeding in different directions, as the layers composed of fibres 
wlich have the same direction proceed several times from witbin 
ads and as finally the different Jayers frequently interlace 10- 
gether. 

Some authors, particularly Malpighi and Monıc * maintain that 
the fibres are not arranged regularly. » ö 

Ruysch admits only a single, unmated, andcircular muscle, situated ” 
at the base of the uterus. Although several anatomists, as Vater, 
Mouro, and Simson agree with him, it is however certain that the 
arrangement of the fibres ofthe uterus is not so simple. Farther the 
description Ruysch has given of this muscle is not perfectly exact. 

The following are the most general characters of the arrangement 
ol {he muscular fibres of the uterus: g 

lst. There are two layers, an external and an internal, which are 
separated by the vascular substance of the organ. i E 

2nd. The different planes and layers are interlaced so intimately 
that it is difficuli to separate them. 3 
3rd. The external layer is much thicker than the internal. 
4th. The muscular substance is much thicker at the upper part of 
the uterus, particularly in its base, than in the other regions. It does 
not exist at all, or at least is very thin, in the neck.t ; E 
öth. Generally speaking the longitudinal fibres are much more nu- 
merous than the others. The circular fibres, however, are more de- 
veloped at the base of the organ, while the longitudinal fibres are 
larger near the lower orifice. 0 
6th. The external plane is composed of longitudinal fibres, which 
depart from the centre of the base, are Jistributed from above down- 
ward on the anterior and posterior faces, follow an oblique and even 
transverse direction, and disappear toward ihe neck. Some of these 
fihres are irregular, others are continuous with the round ligaments. 
7th. According to some authors, Rosenberger for instance, the ex- 
ternal plane is composed only of longitudinal fibres; there are how- 
ever below tbese fibres other transverse fibies "ale also go to the 
round ligaments and to the Fallopian tubes. B 


* Dissection of a woman with child, with remarks on the gravid uterus; inthe 
Edinb. rs and Med. Essays, vol. i., p. 459 und 470. | e 
t Bell, loc. cit., p. 342. 
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&th. We also remark in this plane, oblique fibres which have very 
lifferent directions, and are tortuous; these interrupt particularly 
ihe longitudinal layers, and occur principally at the lower part ofthe 

nody. 

#1 9ih. The oblique fibres do not exist in the neck, which however is 
uomposed, at least frequently, of several superimposed layers of trans- 
Arerse and longitudinal fibres. 
# 10th. The inner plane, which is the thinnest, is formed of two 
hayers. The external is composed of two circular muscles, each situ- 
£ted round one of the orifices of the tubes;, they blend together on 
@flihe median line anteriorly and posteriorly, by the inner part of their 
Mädge. Very probably one of these circular layers is the muscle of 
Mzuysch, who had considered the lateral wall of the uterus as the up- 
er, and had neglected the opening of the tube. : 

Ilth. Below this layer are longitudinal and oblique fibres, which 
Arnite on each side anteriorly and posteriorly to forın two elongated 
rriangles, the summits of which blend in the orifice of the tube. 
12th. Below these fibres, and interlaciug with them, are rather 
fransverse and indistinct fibres, seen particularly at the lower part of 
hae uterus.* 


** Mad. Boivin describes the fibres of the uterus differently. She remarks that 
Üfter macerating the uterus fora few days, we observe on each face six fbrous fas- 
Mideuli, three on the right and three on the left ofeach wall, besides one which is 
eertical, and which forms the median line, This last layer, which extends 
som the circumference of the base to the base of the body, presents longitudinal 
Sores, Each of the others seems to arise from the median line: Ist, at the 
sntre of the base are two fasciculi, one-on’ each side, which extend trans- 
arsely on the edge of the base to the upper angler, where they fold in the 
rm of tubes, which separate and extend to form the tubes ; 2nd, below this first 
£yer of the anterior face, two other broader layers, which occupy the upper 
Half of the body. proceed horizontally on each side from the median line, and 
FHittle before the angle of the tube, to unite to other layers of fibres, and 
here form the origin of the round ligament ; ärd, atthe lower third ofthe me- 
san line two other layers of fibres are directed obliquely from below upward, 
Mrparating on the sides; one portion of this fasciculus unites to the band of 
hres of the round ligaments, and the other blends and interlaces with the 
‚ansverse fibres of the posterior regions of the organ. On the posterior wall 
"the uterus the arrangement of the fibrous layers is nearly the same as in the 
aterior wall-e The middle layer is more prominent than that ofthe anterior 
», and also presents longitudinal fibres. 'The fibrous.layers of the upper 
Hegion extend across, leaving the ınedian line, to ches of the tubes and 
"little below, where they unite to go to the ovaries, of'which they form the. 
“zament Below is another layer, which reascends obliquely and divides rath 
“stant from their point of departure into two portions; one superior and late- 
I, turıs on the side, and goes to unite forward to the round ligaments; the 
“her terminates in the form of a ring, and goes to tlie base ofthe ovary. Atthe 
wer extremity of the median line inthe external central region of the neck 
ve two otlier fasciculi, which are composed of a portion of the fibres of the - 
edian line ofthe neck, separate some lines from each other, are insulated, and - 
’e attached to the lateral edges ofthe middle region of the sacrum, and form the 
Hsterior ligaments, et 
VThese different fibrouslayers change their direction during pregnancy.- : In pro- 
Ortion as the body of the uterus elongates and enlarges, the layers of fibres of the 
Joper regions from transverse become oblique, their median extremities rise to- 
Wards the middle ofthe base,and their lateral extremities are depressed, in thesume 
oportion, to the lower thirdofthelateral elges of the organs, so that at the end of 
"station the fibrous layers ofthe upper and lateral regions have a radiate arrange- 
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b. Internal surface. 



























$ 242]. The inner surface ofthe uterus is covered by a reddish 
müucous membrane, which is almost smooth, and presents only some 
very small villosities, which are continunus above and on each side 
with those of the tubes, and below with that of the vagina. B 
In the recent state this membrane adheres so intimately to the sub- 
Jacent fibrous substance that it is inseparable, although its structure ° 
intimates distinctly that it belongs to the class of mucous mem- 
branes; but after macerating the uterus we can detatch some folds of 
it by care and precaution. 4 
Its intimate union with the rest of the substance of the uterus has 
caused its existence to be doubted by several anatomists, * 
We find some muciparous glands only in the neck, particularly at ° 
its lower part. Not unfrequently their orifice is obliterated, perhaps 
from inlammation. They then form more or less numerous large 
eysts filled. with a limpid liquid, produced by the accumulation of 
their habitual secretion. / h 
These eysts are termed the ovula of Naboth (ovula Nabothiana, 8. 
ovarium secundarium),t which have.been very badly compared to the 
oyula of Graaf. i 


ment, and.may be compared to a head with long hair, separated in all the extent 
ofthe median line ofthe skull, smooth on each side of the forehead, and situated 
very nearand before each ear; this union ina single fascicnlus of these supe 
fibrous layers forms forward and on each side the broad Jigaments. The laye 
fibres ofthelower region ofthe body have lost progressively the oblique directio 
assumed by themat first, and becomesemicircular. The fibrous layers, which leave 
the Jower portion ofthe median line, uniteon the sides and before the middle re 
gion of the uterus to. the broad ligaments, an inch below the union ofthe superior 
fasciculi. The direction of the fıbrous layers of the posterior wall is changed it 
nearlv the samemanner asthose of the anterior face. These iayers, which are & 
firsttransverse, are arranged obliquely from above downward, and turn on eat 
side. One portion is attached to. the ovary, and then projects on the Jateral face 
the uterus, and the other passes below those glands to unite forward tothe anterior 
fasciculi which form the round ligaments, whence it follows that not only the 
fibrous Jayers oftheanterior region oftheuterus, but alsoa portion of the middle 
Tayers ofthe posterior region, contribute to form these ligaments. ‘The median 
layers,which are arranged longitudinally, extend from the base to the origin of he 
internal orifice ofthe neck, loose their vertical direction by separating progres- 
sively on the sides, and appear atthe end of Bee a kind of tissue of fibres, 
which intereross, and from whence proceed the other layers of fibres, which ha ke 
been described (Memorial del’art des accouchemens, Paris, 1824). F. T. 
* This is.the opinion of Chaussier and Ribes, Mad. Boivin says also she has 
never seen this mucous membrane, and thinks that the inner face ofthe uterus % 
forıned only by'the extremities of the exhalent vessels which open there, (Meme 
ria, des accouchemens, p. 66.) Thisexplanation is very vague, if not unintell 
ble. Analogy does not admitus to doubt that the inner face ofthe uterus 
Yered by a membrane. 4 
-tM. Naboth, De sterilitate mulierum, Leipsic, 1707, 
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II, ORGANS OF COPULATION, 




















‘ $ 2422. The organs of copulation are composed, in the female, of 
ihe vagina, the clitoris, the external labia, and the nymph&; the 
khree latter have been termed the external genital parts (pudendum, s. 
-unnus), in opposition to the others, termed the internal. 


A, VAGINA, 


a. Form and dimensions, 


& 2123. The vayina is a membranous canal, with thin parietes, ge- 
#serally about four inches long and one broad, and larger at its up- 
ser than at its lower part; it is directly continuous with the uterus. 
Its upper extremity terminates in a cul-de-sac, called the base 
/fundus vagine), and is continuous with the substance of the uterus, 
#embracing its lower or vaginal portion. 
The other extremity is narrower, and is termed the entrance of the 
Muagina (aditus vayin@): it opens externally where it is continuous 
vith the external labia. 


5, Situation and direction. 


$ 2424. This canal is situated between the rectum, the bladder, 
pad the urethra, to which parts it is united by very loose cellular 
ssue. It has not the same direction as the uterus, for it descends 
om behind forward, so that its axis corresponds exactly to the lower ° 
Iıxis of the pelvis. 

' Farther, its posterior wall is slightly convex, and the anterior is 
Inncave. E 


c. Texture. 


‚$ 2425 The vagina is formed of two layers, one external, very 
in, solid, and reddish white, which corresponds to the muscular and 
ascular tunics, is continuous with the fibrous tissue of the uterus, 
ıd gradually becomes more solid and vascular from without inward ; 
ye internal is reddish, and is firmly united to the preceding, from 
Alhich however it may be separated, 

| Itis very much corrugated in a full grown female, and particularly 
‚ virgins. ar Re 
Among these folds we see, particularly on the anterior and posterior 
ces, a series which is transverse and oblique, situated one above 
ıother (columna rugarum anterior et posterior), which are the conti- 
ıvoL. I. xX 
L, 
©; 
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‘symphysis pubis. It arises from the upper part of the inner face of 


denklappe ; in his Denkwürdigkeiten für dei Geburtshülfe, vol. ii., pt. i 
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nuation of those in the neck of the uterus, where they are termed 
the arbor vite. : 


There are some muciparous glands at the upper part of thevagina, 


B. BYMEN. 


$ 2426. The hymen (hymen, s. valvula vagine)® is a semicireular 
fold ofthe mucous membrane ofthe genital parts, formed oftwolayers 
united by cellular tissue; it occupies the sides and the posterior part 
ofthe entrance of the vagina, and leavesa greater or‘less space be- 
tween its anterior concaye edge and the anterior part of the vagina. 

Not unfrequently this fold arises from all the edge of the canal. 
Even then however the opening is generally situated forward and 
rarely in the centre; the hymen is rarely also thick, hard, solid, and 
musecular. d 

This membrane separates the internal and the external genitalor- 
gans, and also the genital and the urinary systems, as we perceivebe- 
foreit the orifice of the urethra, surrounded by small similar folds, 


€©. CLITORIS. 


. „a. Clitoris in itself. 


$ 2427. The clitoris (clitoris, s. membrum muliebre, s. coles Femina- 
rum, s. nympha)} is an oblong, rounded body, situated below the 


the ascending ramus of the ischium by two branches about an inch 
long, which unite at an obtuse angle. 2 
It terminates forward by a small elongated and rounded promi- 
nence, called the glans of the clitoris (G. clitoridis). This enlarge- 
ment is covered by a thin mucous membrane, and by athick and soft‘ 
epidermis, which is easily detached, and it is surrounded by a trian- 
ular fold of skin which entirely envelops it. 4 
This fold of skin, termed the prepuce of the clitoris (preputium c 
toridis), which is closed above and open or cleft below, is thin, soft, 
and moist on its two faces, but particularly on the internal. We 
mark in it, especially where the prepuce is continuous with the s 
which surrounds the glans of the clitoris, a great number of sebaceou® 
glands. vr 


*A. Vater, Dehymene, Wittemburg, 1727.—J. J. Huber, De A N 
Eee rugis, Leyden, 1742.—B. S. Albinus, De hymene; in the Annot. . 
eyden, 1758, 1. iv., x.—Goering, De Aymene, Altdorf, 1765.—G. Tolberg, 2! 
varielate hymenum, Halle, 179).—B. F. Osiander, Abhandlung über die 


+T, Tronchin, Denymphä, Leyden, 1730. 
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On a more attentive examination, we remark that the glans is not 
hr continuation of the substance of the posterior part of the clitoris, 
bout is attached to it only by cellular tissue, vessels, and nerves, and 
khat the posterior part of the clitoris terminates by a concave surface 
lestined only to support it. 

$ 2428. The clitoris is composed of an external fibrous sheath, be- 
Allow which is a spongy tissue formed by broad venous trunks, which _ 
f£requently anastomose. Thus these lateral parts are termed the 
scavernous bodies (C. cavernosa, s. spongiosa clitoridis). 

After the two branches by which it arises unite, we observe between 
jits two lateral halvesa perpendicular fibrous septum, which separates 
hem imperfectly, and which is directly continuous with the external 
eenvelop. 

There is no trace of a septum in the glands, which is formed of a 
Assimilar but finer tissue. 

4 By reason of this texture the clitoris is capable of enlarging very 

Aumuch. a 

its vessels and nerves proceed on its dorsal face, which are very 

#econsiderable ; they are numerous and enter, particularly the latter, 

Ninnto the glans. | 


Senn a een 


5. Ischio-cavernosus muscle. 


-& 2129. The branches of the clitoris are covered at the lower part 
Aoof their edge and on each side by a muscle, which arises directly. 
bbelow their lower extremity by short tendinous fibres; these are 
aattached to the inner branch of the ascending ramus of the ischium, 
Asand extend almost to their other extremity. This muscle is called 
tthe ischio-cavernosus muscle (M. ischio-cavernosus, s. director, s. de- 
pressor clitoridis). Dr 
It depresses the clitoris, and may contribute to expel the blood 
wwhich collects in it during erection, er 


D., NYMPHE. 


$ 2430. The small or internal labia, or the nymphe (L.pudenda 
Huinterne, s. minores, 3. nymph@), are two oblong, reddish, corrugated 
Kfolds, similar to the crest of a cock, and very much compressed from 
fright to left; they are connected posteriorly, and their anterior ex- 
ütremities unite in the glans of the clitoris. The skin which covers 
(them is very delicate, soft, moist, destitute of hair, and similar, espe- 
ner on its inner side, to a mucous membrane, . 
Their inner face is continuous with the vagina, and the external 
wwith the external labia. i 
They are formed by a spungy tissue, called the cavernous body of 
ithe nympha@ and glans (corpus cavernosum nympharum et glandis), 








glans, of which it is the direct continuation, 


_ rior extremity of the sphincter ani externus muscle, and is attached 
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which is finer than that of the clitoris, but is similar to that of the 


The two branches of the prepuce terminate near the anterior and 
upper extremity of these folds, and are continuous on the outside 
with them. { 

Hence it follows that the nymph& divide at their anterior extre- 
mity into two branches; the internal, which is the smaller, enters 
into the glans, and the external, or the larger, terminates in the pıe- 
puce, and their spungy tissue unites with that of the glans. 

The space between them is termed the vestibule (vestibulum). 


E, EXTERNAL LABIA, 


$ 2431. The great or external labia (L. pudendi externa, s. magna) 
are considerable folds of skin, direeted from before backward, which 
envelop the other external genital parts. Their external fold is 
formed by the skin; the internal by a very thin mucous membrane, 
which is continuous with that of the nymphe. 

They unite anteriorly and posteriorly, thus forming the anterior 
and posterior commissures. They are imperceptibly continuous for- 
ward with the mons veneris. They are united posteriorly, on the 
inside and above the posterior cOmmissure, by a thin and transverse 
fold, termed their frenum (frenulum pudendi). 

The space between the frenum and the posterior commissure is 
termed the navicular fossa (fossa navicularis). 


F. MUCOUS CRYPTS OF THE EXTERNAL GENITAL PARTS. 


$ 2432. The external genital parts are provided with numerous 
large mucous crypts; they abound particularly around the orifice of 
the urethra and the entrance of the vagina. The first have been 
termed the prostate of Bartholini ( prostata Bartholiniana).® 


&. CONSTRICTOR VAGINE MUSCLE. 


$ 2433. The upper extremity ofthe external genital organsin the 
female is surrourded on a level with the nymph» by a thin, long, 
round, and muscular layer, which blends posteriorly with the ante- 


forward to the branches and the body of the clitoris. This is the 
constrietor vagin@ muscle (M. constrietor cunni). - 

This muscle powerfully contributes to contract the entrance of the E 
vagina. ’ Z 


* Bartholini, De ovariis, p. 21. 
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III. VESSELS AND NERVES. 


$ 2434. The female genital organs receive their vessels from two 
durces, principally from the spermatic arteries and the branches of 
Ahae hypogastric arteries; they are termed the uterine and vaginal 
„rteries, and the arteries of the clitoris, and they are distributed in 
Ahne parts ofthe same name. Some twigs of the internal pudic ar- 
kery also go into the external labia. 

The synonymous veins carry the blood into the crural, the hypo- 
astric, and the renal veins. b 
A The spermatic vessels form around the ovaries a very complex : 
Allexus called the pampiriform body ( plexus pampiniformis). They 
HAnaastomose in the substance of the uterus not only those of one side 
#ith those of the other, but those of the upper part with those of the 
puwer. 
9 The nerves of the internal genital parts* come from the ganglion- 
Ahary nerve, and those of the external from the iliac plexus, 


Ivy. PROPERTIES AND FUNCTIONS. 


(8 2435. As the external genital parts ofthe female receive a great 
AMuamber of nerves, they possess an extremessensibility, which does not 
ist to the same degree in the internal. - 

' The uterus by its muscular fibres possesses great powers of con- 
sactility, which exist to a certain degree in the vagina also.f 

"The formation of the new being commences in the oyary.f 

"The following facts prove this proposition :— - 

!lst. When extirpated, sterility ensues, although all the other parts 
main perfect. 

!2nd. Ofall the parts of the genital system the first changes after 
pproductive copulation are observed in them. 

'8rd. Foetuses have been found within them 

/4th. They have also been found in the abdomen, without any trace 
'injury in the parts, and with or without the closing of the tubes. 
"The tubes receive the product of conception which is developed in 
e ovary, and carry it into the uterus. This is proved, 
Ilst. By the fetuses found in the cavity of the abdomen. 


“7, Tiedemann, Tahule nervorum uteri, Heidelberg, 1822, 

+ Lobstein, in the Journ. de medecine, vol. xxxvi., p. 143. 3 

tt Prevost and Dumas assert ( Me&moire sur la generation dans les mammiferes 

les premiers indices du BrBelopaoineh. de l’embryon ; in the Annales des sc. 

{., vol. iii., p. 134) that fecundation does not take place in the ovary, because 

+ never find in the pouch covering this organ the spermatic animalculs, which 

» considered the agents of fecundation ; so that according to them the mo- 

nt of fecundation is much later than that of copulation, and the ovum is not 

L US rapen until arriving in the Fallopian tube or the uterus it comesin con- 
with che seminal fluid, How can this theory be reconciled with ovarian 
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2nd. By those found within the tube, especially in the cases where 
the external or internal orifice of this passage was obliterated. 

; ne The uterus is the organ in which the new organism is deve- 
oped. i 

This proposition is supported by the following arguments :— 

Ist. The foetus is developed in the uterus when no anomaly occeurs. 
2nd. Even when the fetus is developed out of the uterus, the 
latter undergoes the usual changes in its substanee and its cavity. 
The possibility of extra-uterine fetation, however, proves that it is 

not absolutely necessary to form the new organism. 

The vagina is only the conducting organ of the penis, the semen, 
and the fcetus. 

The external parts are the exciting organs, the organs of pleasure, 
as is proved by their increase of susceptibility before and during 
coition. 

This increase of susceptibility communicated to the internal geni- 
tal organs and to the organism is attended with the degree of energy 
or excitement necessary to produce the new being. _ E 


B: GENITAL ORGANS OF THE MALE. 
I: FORMATIVE ORGANS; 
A. TESTICLES. 


$ 2436. The most important genital_organs in the male are the 
testicles (didymi, s. testes, s. testiculi),* or the glands which secrete 
the semen. & 


a. Form and situation. 


$ 2437. The testicles have an elongated, rounded, and an almost 
ovalform. They are situated at the lower part of the trunk, on the 
sides and below the penis, in a special fold of the skin which is 
formed like a sac, and is termed the scrotum. They communicate 
with the parts of the genital apparatus situated within the abdomen, 
by the spermatic cord (funiculus spermaticus, s, testicularis). This 
cord is formed by their excretory duct, their vessels and nerves, and 
the cremaster muscle. 


* R.de Graaf, De virorum orranis generationi inservientibus, Leyden, 1668. 
—Leal Lenli, De partibus conficientibus in viro, Padua, 1686.---Santorini, DE 
virorum naturalibus; in the Obs. anat., cap. x.—J. G. Rederer, De genitalil 
virorum, Gottingen, 1758.—J. Wilson. Zectures on the struciure and hysioli 
of the male urinary and genilal organs of the human body, London, 4621, 
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d. Volume and weight. 





























$ 2438. The testicle alone, that is its substance, when its envelops, 
except the most internal, are removed, is generally an inch and a 
Ahaalf long, one broad, and about nine lines thick. k 
4 It usually weighs about four drachms. 


c, Composition. 


a, Membranes, 


& 2439. The testicles are surrounded with several superimposed 
Allayers, which vary in their nature, and are termed tunics.* 


1. Skin of the scrotum, 


| & 2440. The external layer is the skin of the scrotum, a fold of 
Üthe common integuments, which descends from the inguinal region, 

sand terminates between the roots of the penis and the perineum. 
This fold, which is broader at its lower than at its upper part, differs 
ffrom the rest of the skin, as it is generally a little darker coloured, 
ssince it presents distinet hairs, and because there is no fat. { 

It presents also exactly on the median line a narrow sac, the di- 
trection of which is from befere backward; this is slightly prominent, 
sand is formed by numerous transverse folds arranged very compactly, 
sand is termed tbe raphe. Although apparently;thicker at this part, 
tthe scrotum is ın fact thinner than in any other. 

The epidermis of the scrotum is very solid and thick. 


2. Dartos. 


& 2441. Immediately under the skin we find the dartos (tunica 
tcarnea, s. dartos), which is situated, in regard to the skin of the 
‘scrotum, in the same manner as the adipose substance isin regard to 
!tbe Bar ee integuments, excepting, however, in men who are very 
ifleshy. 
Te very vascular, and hence it is reddish, and more or less evi- 
“dently fibrous. As it is also very contractile, several anatomists, as 


#* J. F. Neubauer, De funicis vaginalibus testis et funieuli spermatici disser- 
! tatio, Giessen, 1767.—A. Monro, Remarks on the A, vessels and the scro- 
ı tum, with its contents ; in his Medical essays, vol. v. pt. i.,p 205-222.—J. Brug- 
ı none, De testium in fetu posilu, eorum in scrotum descensu, lunicarum quibus 


!tonache vaginali del testicolo, Padua, 1780.—J, Tumiati hı i 
tintorno alle tonache dei testicoli, Venice, 179, nano N 


seontinendur, numern et origine, Leyden, 1788.—P. A. Bondioli, Su numero delle ” “ 





B: below, its fibres separate. 


a EdT» Ne 'Traite du bas-ventre, $ 499. 


512 DESCRIPTIVE ANATOMY, 






















Winslow,* have considered it as muscular, and have compared it to 
the subcutaneous muscles; but accidental or designed emphysema,t 
and the comparative results obtained by macerating it and the pla- 
tisma mycides muscle, show nothing but cellular tissue. Probably, 
however, it makes the transition from the mucous to the muscular 
tissue, and there is between it and the other musecles, about the same 
relation as between it and the muscles of the superior and inferior 
animals, in whom the fibrous structure is not very distinet, and is 
concealed in some measure by the gelatine, an element of mucous 
tissue, which envelops and conceals the fibrin instead of leaving it 
exposed, as in the superior animals, where even it is not changed ınfo _ 
this substance. 

$ 2442. The dartos forms two distinct sacs, which are adapted to 
each other on the median line, and give rise to the septum of the 
scrotum (septum scroti), which corresponds tothbe raphe. It conse- 
quently separates the two testicles, not ovly in respect to position, 
but also, and to a certain extent, in that of vitality, although they 
are not perfectly distinet. Like the mucous tissue in general, it is 
more or less infiltrated with serum. 


$. Cremaster muscle. 


$ 2443. The cremaster muscle, the leshy or erythroid tunic (tunica 
carnea, s. erythroides), is situated below the dartos; it arises from the 
horizontal ramus of the pubis, and forms.a third layer. This tuniec 
is formed by an external fasciculus, which descends from the lower 
edge of thetwo internal broad abdominal muscles, and by aninternal 
fasciculus, which is generally smaller, but is sometimes as large, and 
rarely larger; this arises from the horizontal ramus ofthe pubis. It 
surrounds the spermatic cord, and the internal tunics of the testicle, 
and is distributed principally on the anterior face, even wheu it em- 
braces all the surface of the organ. Its fibres describe arches which 
are convex downward, and separate more from each other the lower 
they descend. 

When there are muscular fibres on the whole surface of the organ, 
the spermatic cord emerges through the inferior part of the obliquus 
internus muscle, and not only belowits inner edge. Sometimesthe _ 
internal fasciculus is really or apparently deficient; the latter case 
is most common, Sometimes in muscular persons, but very rarely, 
fasciculi leave the cremaster muscle, and go with the spermatic cord 
into the abdominal cavity.$ 

This muscle entirely surrounds the cord only at its upper part; 


+ Morgagni, Adv. anat., vol. iv. an. 1. 
t Tumiati, p. 142. R N 
$ none) Observations sur les vesicules seminales; in te Medmoires de 
Turin, 1768, p. 610.—Penchienati, idid. 
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4 Itisitself enveloped by a prolongation of the thick cellular sheath 
which surrounds the obliquus abdominis externus muscle, and its 
Jifibres, although separated, are united by cellular tissue, This cellu- 
klar tissue and the cellular sheath which we have mentioned, blend 
Altogether below, where they alone envelop the testicle, below which 
Aithey unite with a common vaginal tunic, to give rise to a short but 
ssolid tubercle. 
This muscle, which is more developed in animals than in man, 
aises the testicle. 


4. Common vaginal tunic of the testicles and spermatic cord, 


$ 2444. Next to the erythroid tunic is a layer of mucous tissue, 
Attermed the common vayinal tunic of the testice and spermatic cord 
((tunica vagbnalis testis, et funiculi spermatici communis). This tunic 
aarises from the mucous tissue which surrounds the peritoneum, and 
ecovers the whole cord and testicles: we may by inflating its lower 
eextremity, pass air through the inguinal ring into the cellular layer 
Wwhich covers the anterıor and posterior faces of the peritoneum, and 
eeven between the layers of the mesentery. 
Prolongations proceed inward from the external edge of this layer, 
aınd go toward the interior, where they unite together the vessels of 
he spermatic cord and the yas deferens, but we do.not find below it 
‚he pretended proper vaginal tunic of the spermatic cord (tunica vagi- 
malis funiculi spermatici propria), which Neubeauer admits and which 
ine asserts has a distinct cavity, for ifafter carefully removing this 
Wayer from its external surface, the vessels of the spermatic curd be 
itnflated, this air penetrates into every part; and farther, air injected 
into it, also enters the vessels ofthe cord. Farther, the common va- 
‘ginal tunic cannot be considered at its upper part as a special, inde- 
ppendent and close serous cylinder, if we reflect, that on removing 
Üthe cremaster muscle which covers it, it ceases to be impermeable to 
Üthe air, and that it presents this character only so long as it is sur- 
trounded by the muscle and its tendon. 

We can at most admit an external layer, similar to the loose layer 
vof the serous membranes, and a reflected fold which surrounds and 
sunites the vessels of the spermatic cord. The first then will be 
termmed the common, and the second the special tunic of the cord. 

But below, as far as it covers the proper vaginal tunic of the tes- 
üticle, this tunie is very firm, evidently fibrous, and adheres intimately 
to the proper tunic of the gland, especially near its lower extremity. 

It is also continuous on the outside in this part with the two tunics 
which cover it externally. 
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5. Proper vaginal tunic of the testicle. 


$ 2445. We must distinguish from this layer the fifth envelop of 
the testicle, the proper vaginal tunic (1. vaginalis testis propria), from 
which it is perfectly separated. 

The tunic is a compound serous membrane. It usually hasan 
oval form, similar to that of the testicle; it however is rather more 
extensive, so that its cavity is a third higher than the gland, being 
two inchesand a half high. Sometimes a narrower prolongation, 
which varies in length, leaves the anterior part of its surface, and 
penetrates below into the common vaginaltunic,and thetwo cavities 
uninterruptedly communicate. 

We conclude from our dissections, that this prolongation is never 
detached exactly from its summit, but always a little below it. 3 

The special vaginal tunic receives in its cavity not only the testiele, 
but also the whole epididymis and a portion of the spermatie cord. 
At the place where it is reflected on itself, it receives directly these 
last two parts in the commencement of its internaland reflected fold. 
E: When it has enveloped them, it passes on the upper and lower ex- 
tremity of the testicle, but covers the gland in its greatest portion, so 
that the summit and the base of the epididymis are only covered by 
itin the point by which they look toward the testicle. Thence t 
goes on the whole circumference of the gland. Itis by this fold that 
the spermatic vessels pass to go to the testicle, and enter at its upper 
and posterior edge. ß 5 

The two layers which form this fold are slightly united by cellular 
E: tissue, so that they are easily separated. It is not dificult to detach 
the vaginal tunie from the epididymis ; but it is less easy to sepa 
it from the testicle, excepting for some lines near the posterior edge, 

A portion of this membrane which covers the testicle, has been im- 
properly termed by Tumiati,* the conjunctiva. It is usually called’ 
the external layer ofthe tunica albuginea, a term still more incon- 
venient, 


6. Fibrous or albugineous tunic. 


$ 2446. The fibrous or albugineous membrane (T. albuginea, ano- 
nyma, fibrosa) is the last and the most internal tunic of the testicle, 
It directly envelops the substance of the gland, and determines its, 
form. It is thick, solid, silvery, shining, and fibrous. In faet, itis 
a fihrous membrane. a 

It forms a single cavity, and is perforated at its upper extremily 
for the passage of the seminal ducts, and at the posterior edge 


» that of the spermatic vessels. 


14 


\ * Loc. cit., p. 146. 
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d. Substance of the testicle. 











$ 2447. On the inner side of the albugineous membrane, to which 
' adheres in great part but slightly, is the substance of the testicle,* 
4: soft brownish yellow mass, divided by the blood-vessels of the tunie 
hato several lobules (lobuli),f situated one above another. This sub- 
sance is composed principally of very many minute canals, which 
Arre single, and do not ramify and interlace with each other; they are 
»rmed the seminal canals (canaliculi seminales, s. vascula serpentina, 
1: ductus seminiferi). Each lobule includes one ofthese canals. Their 
@uircumvolutions, and they themselves, are united very loosely by a fine 
#eellular tissue, so that they may be easily detached. But it is much 
More easy to prove by maceration, their very great number, which is 
About three hundred. Each of them is about sixteen feet long and 
15 broad. If attached to one another, they would consequently 
xtend about five thousand feet. 
4 82418. These canals unite near the upper extremity of the testi- 
le, into several larger canals, which pass through the albugineous 
Juinie, and soon produce about twenty others, which are still larger, 
Maalled the vasa efferentia. These latter are united in a single fasci- 
sulus by a mucous tissue, wind around from below upward, and form 
ie rounded and enlarged head of the epididymis, 






















B. EPIDIDYMIS. 


4 52149. The epididymus f is the commencement of the excretory 
Muact of the testicle. It begins at the upper extremity of this gland 
Ay athicker, enlarged, and rounded part, called the head, and de- 
-ends along its posterior and upper edge. The fasciceuli which forms 
ae seminal passages, are still separated in the head of the epididy- 
is, although, according to our observations, this part seems to be 
erfurated, even at its upper extremity, only by a simple and very 
‘ortuous canal, into which the seminal passages severally open. 
The thinnest and longest part of the epididymis, that termed its 
ail (cauda), is a simple, but very tortuous canal; it is at first very 
arrow, but gradually enlarges very much, and becomes more tortu- 
us, It is but loosely attached to the proper vaginal tunic of the tes- 
jicle by a fold of this membrane, and is reflected on itself from below 
ppward at its lower extremity, and is then called the ductus deferens. 
It is about thirty feet long. 


°#* A, Haller, De vasis seminalibus observationes, Gottingen, 1745.—A. Monro, 
teription of the seminal vessels; in the Edinb. essays, phys. and literary, vol. 1. 
.—1d., De testibus el de semine in variis animalibus, Edinburgh, 1755.—Id., O 
he al ducts; in the Observations anatomic. and physiol., wherein Hunter’s 
aim lo some discoveries is examined, Edinburgh, 1758.—G. Prochaska, Beobach- 
gen über die a in the Abhandl. der Jos. Akad., vol. i. p. 198-213. 
'+ B. 8. Albinus, De teste humano; in the Ann. acad,,1. li, c.xii. 
Nr B. 8, Albinus, De epididymo ; in the Ann. acad., \. ii. c. vi. 
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€. DUCTUß DEFERENS. 


$ 2450. The ductus deferens or vas deferens,* ascends along the 
posterior and upper edge of the testicle, first in a straight line, then 
obliquely from within outward. It is tortuous at its origin, but soon 
becomes straight, and joins the spermatic vessels, with which it is 
united by cellular tissue, to give rise to the spermaticcord. Itascends 
directly to the ioguinal ring; but in this place its direction changes, 
and it goes from below upward, and from within outward in thein- 
guinalcanal, within which we observe the relation we haveindicated, 
between the hlood-vessels and the lymphatics, and the ductus de- 
ferens. On leaving this canal it crosses the epigastric artery, and as- 
cends directly before it, then turns behind it on the inside, and upward, 
and thus comes into the abdominal cavity. Thence it leaves the sper- 
matic vessels at a more or less acute angle, goes inward and down- 
ward always on the outside of the peritoneum, which covers onlyits 
posterior part, and descends into tbe small pelvis, converging very 
much toward that of the opposite side. f 
$ 2451. The ductus deferens is situated in the pelvis, on the pos- 
terior face ofthe bladder. _ “ 
It dilates and gradually thickens in its course. At its lowest part, 
which suddenly dilates considerably, it becomes at the same nn 2 
very tortuous, less so, however, than at its origin, and gives rise on 
the outside upward and backward, to a great enlargement, toa kind 
of purse or eul-de-sac, termed the seminal vesicle. e. 
Two very different substances enter into its composition. The ex- 
ternal, which is about half a line thick, is of a brownish yellow co- 
lour, very hard and solid. Very probably it is irritable, although 
fibres are distinetly seen in it very rarely. Sometimes, however, we 
have observed circular fibres which it was impossible to mistake,f 
The inner substance is whitish, and easily separable from the pri 
ceding, with which it is united only by a loose cellular tissue. Itis 
a mucous membrane, a prolongation of that ofthe urethra. It is smooth 
in most of its extent, but reticulated below for an inch or two. 


D. SEMINAL VESICLES. 


$ 2452. The seminal vesicles (vesicule seminales, s. parastate)} are 
situated one on each side, on the outside of the corresponding duetus 
deferens. They are also intimately adapted to the posterior face ol 
the bladder, and are covered posteriorly by the perituneum, which 


* B. S. Albinus, De vasis deferentihus, vesiculis seminalibus, emissarüis ı 
au urelhram pertlinent, ostiolis in capite gallinaginis; in the Ann. acad., |. 





iv»C“ 


ii. p. 16. 
+ adwentiödk (ep. xli.) has seen also longitudinal fibres. 
+ Haller, Odservationes de vasisseminalibus, Gottingen, 1745. 
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adheres to them but slightly. Their breadth is, however, slight in 
jproportion to their length, for they are about two or three lines 
joroad, and four or five inches long; but they appear much shorter, 
ıs they are very tortuous. 

They are, however, not always simply tortuous or similar to a long 
eul-de-sac, as Lealis, and since histime Caldani,* have asserted. In 
“act, they more commonly ramify. 

Their inuer membrane presents numerous inequalities, which pro- 

üluce a kind ofnet-work with irregular meshes. There is also between 
Ühe largest folds, a considerable number of less prominent folds, which 
\lso render their inner face still more uneven. This arrangement 
sstablishes a striking analogy between the seminal vesicles and the 
all-bladder. 
82453. The lower extremity ofthe seminal vesicles and of the 
hluctus deferens, opens into an extremely narrow duct some lines 
song, termed the ejaculutory duct (ductus ejaculatorius). This duct 
frpproaches from behind forward, and from below upward, that ofthe 
#pither side, enters into the substance of the prostate gland, and opens 
Anto the urethra, directly at the side of this latter, inthe centre ofthe, 
erumontanum, 


E. PROSTATE GLAND. 


$2454. The prostate gland (prostata) is a triangulart boay, usually 
hf the size and form of a chestnut; is about an inch broad, one high, 
nd half an inch thick, and weighs about five drachms. 

It is situated below and before the bladder, and surrounds the 
ommencement of the urethra posteriorly and on the sides. 

It is whitish, hard, and solid, and it is surrounded by a fibrousand 
esisting membrane. j 
It is composed of three tubes, two lateral and a central, which is 
posterior and smaller. 

The middle lobe is situated behind and between the two lateral 
bes and the ejaculatory ducts, and likewise between these latter and 
he bladder; it is rounded and smaller than the lateral ; its volume 
owever varies. In the centre of its lower face isan oblong rounded 
minence, which terminates anteriorly in a narrow and elongated 
“oint. This eminence has been termed from its form, the verumonta- 
um (caput gallinaginis, s. verumontanum, s. colliculus seminalis). It 
resents at its centre one or two orifices of the ejaculatory ducts, and 
ın the sides a considerable number of orifices leading to the excre- 
Hpory canals, which are distributed in the substange of the gland. 
hese orifices give passage to a yellowish fluid, the Auid of the pros- 
ıte, which mingles with the semen at the time of emission, 


* F. Caldani, Opuse. anat., Padue, 1803, 
+ Home, On Ine prostate land. 47 
voL. Il. YvY 
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The excretory ducts of the! middle lobe pass immediately through 
the membranes ofthe bladder, behind and on the outside of’the veru- 
montanum. 


II. ORGANS OF COPULATION OR PENIS, 


A, FORM AND SITUATION. 


$ 2455. The penis (penis, 8. coles, priapus, s. membrum virile) 
is situated forward, and entirely on the outside ofthe pelvis, below 
the symphysis pubis, between the thighs. Its form is nearly eylin- 
drical. The common excretory duct of the urine and semen, the 
urethra, passes through it. 4 

It is entirely surrounded by a prolongation of the skin, whichin 
this place is thin and destitute of hairs, and fat. External exa- 
mination shows even through the skin, that it suddenly enlargesat 
its anterior extremity, where it presents a considerable prominence, 
and that it terminates in a blunt point.* 


a. Glans. 


$ 2456. This enlarged portion is the glans penis,+ a rounded tri- 
angular body, terminated posteriorly by a rounded sac, termed the 
crown (corona glandis), which entirely surrounds it, and forward by:a 
longitudinal groove, the external orifice of the urethra,. The con- 
tracted portion, situated behind the glans, is its neck. ü 
The glans is not exposed ; it is covered by three layers of skin. 


5. Prepuce.| 


$ 2457. The first two layers are united by cellular tissue, so that 
the external isturned outward, and the internalinward. They form 
the prepuce (prepatium). This fold is fitted to the glans, but is not 
attached to it, so that it can be drawn backward and forward; the 
first motion exposes the glans, the second covers it. Be 
The internal layer of the prepuce is soft, reddish, moist, and 
similar to a mucous membrane. 4 
In the centre, where the two layers are continuous with each other, 
the prepuce presentsapparently arounded opening, which corresponds 


* F. Ruysch, Responsio, 8zc. in the epist. xy. .De vas. sanguineorum extremils 
&c. hisce acceduntnonnulla circa penem detecta.—B. S. Albinus, De Ruyschiant 
involucro penis externo, et de tunica cellulosa penis; in the Ann. acad., 1. ii. c. 
—F. Ruysch, Deinvoluero penis ewterno, ibid. 1. ii. c. xiil.—L’Admiral, Zconp 
humani cera pr@parati, Amsterdam, 1741.—J, H. Thaut, Diss. de virge v 
statu sano et morboso, Wurzburg, 1808, F 

+ F. Ruysch, Glandis in pene vera structura noviter detecta ; in the Obs. med: 
chi, ‚cap cB. S. Albinus, De integumentis glandis penis; in the Annot, acadı 
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jpo the anterior orifice of the glans, and which disappears when the 
prepuce is drawn entirely backward. The latter is corrugated trans- 
sersely in the same proportion. , r i 
The internal layer ofthe prepuce is reflected a second time behind 
she glands, but here from behind forward, and covers the organ, 
patimately adhering to its tissue. This adhesion is almost gradual 
un the circumference of the glans. In fact the internal fold of the 
jnrepuce is loose at its upper part, where it is attached but feebly to 
Pae penis; but near the centre of its lower part, it istense, short, and 
Aatimately united to the corresponding portion ofthe glans, and forms 
‘short perpendicular fold. 
This portion ofthe prepuce is termed the frenum of the glans (fre- 
um glandis). 5 
All around the neck and posterior face of the crown, the most inter- 
sa] cutaneous fold of the glans presents numerous rounded depres- 
Mions, termed the glands of Tyson (glandule Tysonian®), which se- 
etea thickand whitish fluid. _ 
This fluid (smegma preputii) has a disagreeable smell, and tends 
ery much to solidify. 


B. SIZE OF THE PENIS, 


52458. When not erected, the penis is about three or four inches 
ung and one inch thick. 


c. COMPOSITION. 


\$ 2a The penis is attached to the skin, which covers it only 
ıry loosely. 
‚It is ER of athick and fibrous membrane, which determines 
#5 form, and of a spungy tissue, principally formed by dilated veins, 
hich is then divided into three distinet bodies. The two upper and 
üteral are termed the cavernous bodies of'the penis (corpora spongiosa, 
"cavernosa, 8. nervosa penis), the inferior is termed the spungy body 
[the urethra (corpus spongiosum, s. cavernosum urethr@). 
' The cavernous bodies of the penis and urethra are generally de- 
ibed as a collection of different cellules’of the vessels ; but these 
llules are in fact only dilated veins, and the spungy bodies are com- 
Mesed of a very complex net-work ofarteries and veins, as Vesalius* 
ıd Malpighif had already stated generally in regard to the penis, 
‘d Hunter,f of the spungyjbody ofthe urethra particularly. 


* De corporis humani fabricä, lib. v. c. xiv, Corpora hec.. enata ad eum fere 
Ydum, acsi ea innumeris arteriarum venarumgue fasculis quam tenuissimis, si- 
que prosime implicatis, retia quasdam efformarentur, orbiculatim & nervea 
ı membraneaque substantia comprehensa. 
“ Diss, epist. varii argumenti; in the OpR. omn., vol. ii. p. 221. Sinuum spe- 
in mammarum tululis et in pene habemus; in his nonnihil sanguinis repe- 
r, ita ut videantur venarum diverticula, vel saltern ipsarum appendices, 
Huuter, Obs, on certain parts of the animal economy, p. 43 
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This structure had been perfectly demonstrated in the penisof the 
large animals, as the elephant and the horse, partly by Duvernoy,#* 
but particularly by Cuviert and Tiedemann;t in the penis of man 
by Ribes,$ Moreschi, an dPanizza. 


a. Cavernous bodies of the penis, 


& 2460. The.cavernous bodies of the penis form most of the member, 
m is, its upper parts and its sides. They are more broad than 
ich. 3 
They alone have evidently a fibrous euvelop, the fibres of which ° 
interlace with each other and are longitudinal. 4 
They arise on each side by a branch about halfan inch long, which 
comes from the ascending ramus of the ischium; the two branches 
ascend to meet each other, and unite before the symphysis pubis, 
where they are surrounded in their whole circumference by a com- 
mon envelop. M 
Although they appear simple externally, these bodies are however 
imperfectly divided into two halves, a right and a left, by a perpen- 
dicular septum (septum corporum cavernosorum), which extends almost % 
their whole length, and is a prolongation of the external fibrous 
membrane. This septum is formed of very long fibres, compressed 
from right to left, which extend the whole length of the cavernous 
bodies, and which, forming posteriorly an almost perfect septum, 
proceed forward, growing thinner, and diminishing much in number, 
so as to leave between them greater or less spaces. The separation 
which takes place between the two cavernous bodies at their posterior 
extremity, then gradually disappears forward entirely. "They, how- 
ever separate still more at their anterior extremity, although appa- 
rently only on the outside, since the external part’of their circum- 
ference is much longer than the internal, whence their anterior faces, 
surrounded by the external tunic, unite from without inward at 
a re-entering angle. 3 


5, Urethra. 


$ 2461. The urethra || proceeds along the lower face of the penis, 
It begins in the prostate gland, where itiis broad. In front of this’ 


* Comm. Petrop.a. ii.p-400. Venarum ductus aoTuramı 000. Creb EEE, fora- 
minibus undique pertusi acreluti erosi, a cellulis egre discriminandi extra capsu- 
lam penis, venaram (8. brevium tubulorum verlicalium) formam induentia, i 
eonspeclum veniunt. j 
+ Anat. comparee, vol. iv. Be 

+ F. Tiedemann, Notice sur les corps caverneux de la verge du cheval, suit ie 
de quelques De sur le phenomöne de l’£rection; in the Journ, compl. des 
von ae 1. v.p- er } a Ber Ayeiologi zu8 5 
wpose sommaire de quesrecherches analomigues, phıysiologiques To 
logiques ; in the Mem. de la soc. med, d’emul., vol. vii. x 605. R 7 
[ A.Littre, Description de P’uretre de ’hommeyg in the Mem. de Paris, 1700 
—J. P, Werne, Structura urethr@, Leyden, 1752. 
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joint it contracts much for about an inch, so as to be only one or two 
\iines in diameter. This contracted portion is called the isthmus of 
lihe urethra (isthmus urethre). It ascends a little obliquely from below 
apward, and from bebind forward, below the symphysis pubis, from 
which itis about an inch distant, surrounded by a loose spungy tissue, 
like the urethra in the female, which corresponds only to this portion 
obf the urethra in the male. The canal afterward enlarges very much, 
und is then surrounded in tbe rest of its extent by the cavernous 
Maody of the urethra, the size of which is generally in direct ratio to 
tits diameter. - 

Ü The cavernous body of the urethra is largest at the second promi- 
Ahnence, where it forms a considerable enlargement, called the bulb of 
hhe urethra (bulbus urethre). s 
4 On leaving this point the urethra contracts very much. Its dia- 
Muneter contirues about the same to the anterior extremity of the 
senis ; but directly behind and within the glans it enlarges a third 

lime to form the navicular fossa (‚fossa navicularis). 

The cavernous body of the urethra is enveloped only by a dense 
ellular tissue, which is not fibrous. Itis finer, and of a more deli- 
Msate tissue than that of the penis, and has no septum, It alone 

oorms the glans anteriorly. RE 
4 Below this body is a thin and reddish mucous membrane, which is 
nited intimately with it, and has longitudinal folds. c 

This membrane presents numerous cavities arranged successively 
s culs-de-sac in a single series, termed the glands of Litire. 

These cavities are sometimes threelines deep. Theyare seen only 
tt the lower part of the circumference of the urethra, and their di- 
’@ction is such that their orifice looks forward and their cul-de-sac 

ackward*, 


“etes, which is enveloped by the prostate gland ; it is about twelve or fifteen lines 
ng; the membranous portion, the parietes of which are a little thicker ; it is 
om nine to twelveinches long ; and the spungy portion, which is from about six 
seven inches long. Most authors consider the whole canal as ten or twelve 
ches long; but itis only nine, and very frequently, at least sometimes, even 
ss than eight, as has been stated by F. Whately (An improved method of treat- 
ag strictures in the urethra, London, 1816, p. 68). We may then estimate its 
ean length as between eight and nine inches, nine inches and six lines and 
even inches and six lines being the two extreme proportions observed by Whatel 
ı forty-eight different subjects. It is not equal ? broad in every t 
llows, from Sir E. Home’s researches (Practical observations on the treat- 
ent of strictures in the urethra, London, 1805. vol. i., p. 24), that its diameter 
+ four lines in most ofits extent, and that its external orifice is at least one line 
Arrower, since it is only from two and a halfto three lines indiameter. Amus- 
it has since proved thatthe urethra, when tlıe parts wliich cover it are removed 
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c. Cowper’s glands, 
‘ 


$ 2462. Besides the testicles and the prostate gland, we also fre- 
quently, but not always, find two or three other small, yellowish, 
oblong, rounded, hard glands, formed of several lobes enveloped bya 
very dense aponeurotic sheath, These glands are about the size of 
a large pea, are situated direct]y below the upper part and a little 
before the prostate gland. 

Their ducts are about au inch and a half long, go forward in the 
bulb of the urethra, and open form below upward in the sides of this 
canal by distinct orifices. 

The two posterior lateral are termed the glands of Cowper.* The 
anterior, which is unmated, is smaller and much less constant than 
the other two; it is termed the anterior prostate gland ( antiprostata.) 


D. MÜSCLES OF THE PERINEUM. 


a. Special muscles of {he penis. 


$ 2463. The penis has three muscles, one of which, the ischio-ca- 
vernosus, belongs to the cavernous bodies ofthe penis, the second, the 
bulbo-cavernosus, belongs to the spungy bodyof the urethra, whilethe 
third, the constrictor urethr« muscle, moves the membranous portion 
of this canal. Allthree are situated at the extremity of the penis. 


a. Ischio-cavernosus. 


8 2464. The ischio-cavernosus muscle, ischio-uretral, Ch. (M. ischio- 
cavernosus, Ss. erector penis), resembles that of the clitoris in its origin, 
attachments, direction, and modeof action ; but itismuch larger, and 
sometimes arises by a second head froın the sciatie tuberosity. 


itis reduced almost to the mucous membrane, represents a cone, the base o£ 
Br is turned backward, and which is slightly prominent at its membranous 
portion, contracts opposite the bulb to enlarge suddenly at the commencement 
ofthe s ungy portion, and diminishesimperceptibly to the meatus, so that ‚there‘ 
is no enlargementin the place corresponding to the glans, that is, inthe navicular 
fossa. Amussat explains the appearance of aı enlargement in this latter point, 
by saying that the Ane of the glans is less softandthe mucous membrane is at 
tached to it more intimately, so that in divıding the urethra, the two halvesof the” 
glans remain firm and distinct, while the proper spungy tissue contracts and 
collapses, being freed from the blood within it. Thatthe navicular fossa is on 
apparent is proved by extending transversely the spungy portion behind the 
glans, when it becomes as broad as that situated in the b R He has also given 
a very exact plate of the urethra (Zoe. eit., pl. iii., fig. l and 2). Re 
* e. Cowper, Glandularum quarumdam, nuper delectarum ira 4 London 
1702.—L. Terranus, De glandulis universim et en ad urelhram vi f 
novis, Leyden, 1729.—G. A. Haase, De glandulis Cowperi mueosis, Leipsic, 1803, 
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b- Bulbo-cavernosus. 
























$ 2465. The bulbo-cavernosus muscle, bulbo-uretral, Ch. (M. acce- 
Meerator urine, s. bulbo-cavernosus), isthin, flat, and nearly rhomboidal. 

Ütsurrounds the bulb and the posterior part ofthe urethra. It arises 
#orward from the posterior part of the cavernous body of the penis, 
“und backwärd from the upper part of the lateral wall of the bulb of 
Mihe urethra. Itterminates anteriorly by a straight edge, which de- 
#ccends from without inward and from before back ward, and posteriorly 
boy a rounded edge. It is formed at its anterior part by very oblique 
Mübres, andat its posterior part by fibres which are nearly transverse. 
it blends on the median line with that of the opposite side so inti- 
Maately, that frequently they arenot separated by a median tendinous 
ne. 


c- Censtrictor urethr. 


$ 2466. The comstrictor urethre muscle, pubo-uretal, Ch. (M. 
onstrictor ureihre, 5. pubo-urethralis),* is elongated, quadrilateral, 
ind flattened from without inward. It arises by a short tendon a 
iüttle above the lower edge ofthe symphysis pubis, some lines below 
she tendinous attachment of the bladder, directly at the side of the 
Meendon of that of the synonymous muscle, on the inner face of the‘ 
yymphysis. Thence it descends enlarging, is first next that of the 
Spposite side, but removes from it on arriving at the membranous 
portion of the ureihra, to which it is attached, and below which it 
s blended with its synonymous muscle, sothat generally only a ten- 
'sinous line, corresponding to the median line, indicates their sepa- 
ation, : 
It usually blends at its anterior extremity with the posterior extre- 
saity ofthe bulbo-cavernosus muscle. 
It is frequently united at itslower part by some fibres to the levator 
“ni muscle; but in the rest of its extent it is separated Irom it only 
$y veins, which arise from the prostate gland and the bladder, pro- 
jeed from behind forward, and empty into the great dorsal vein of 
bhe penis. 
The two muscles form a ring around the membranous portion of 
She urethra ; they compress it, and by their conyulsive contractions 
ery much increase the dificulty of passing a sound through this pur- 
ion of the canal. us 


'* Wilson, Description of tuo muscles surreundıng the membranous part of the 
elhra; in the Med. chir, trans. of London, vol. i., p. 175, A 
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d. Common muscles of the genital parts, therectum, and the urlnary passages, 
a. Transversi perinei. 


$ 2467. We usually find two museles on each side, the transversi 
perinei muscles, ischio-perineal, Ch., which go inward from the 
a and the pubis, and which are similar, as they are both 

ong. 

$ 2468. The posterior and inferior arises from the inner face ofthe 

sciatic tuberosity, goes from without inward and from behind for- 
ward, and blends particularly in the female with that of the opposite 
side and with the anterior extremity of’ the sphincter ani externus 
muscle, and slightly also with the posterior extremity of the bulbo- 
cavernosus and the constrietor vagin® muscles. 

In acting with its synonymous muscle it draws the anus a little 
backward and compresses it from before backward, and thus favours 
the expulsion of the faeces. 

$ 2469. The anterior and superior arises from the inner face ofthe 
lower part of the descending ramus of the pubis, where it is fre- 


-quently united intimately to the preceding, goes inward and a little 


forward, blends again with the preceding, that of the opposite side, 
and the sphincter and externus muscle, and likewise with the bulbo- 
cavernosus and the constrictor vagin® muscles, farther than that we 
haye mentioned. ) 

It acts like the posterior, but it also contributes to open inthe male 
the posterior part of the urethra, and in thefemale the vagina. 

$ 2470. The posterior transversus perinei musele is frequently de- 
ficient. In man the two muscles are much nearer each other and 
much slighter than in the female. In the latter we sometimes find 
a third, situated between the other two. 


b. Levator ani. 


$ 2471. The levator ani muscle, sous-pubio-coceygien, Ch., is broad, 
thin, and semicircular. Itarises forwardand upward from the lower 
part of the symphysis pubis and the horizontal ramıus of the pubis; it 
also comes from the inner face of the body of the ischium to the sciatie 
spine, above and on the inside of the upper edge of the obturator in- 
ternus muscle. Thence it goes inward, downward, and backward, 
so that its anterior fibres are almost perpendicular and the posterior 
transverse. r 

It passes behind the lower part of the rectum, and is attached by 
short tendinous fibres to the lateral edge of the three lower pieces of 
the coccyx by the posterior part of its inner edge, while by the ante- 
rior it blends with that of the opposite side. 

It follows from this arrangement that the two muscles form a large 
ring, which surrounds the lower extremity of’the rectum posteriorly, 
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hand which in the female is attached very intimately to the vagina 
before arriving at the rectum. 

| "In the female the anterior part which arises from the spmphysis 
Appubis is often separated from the rest. 

This muscle raises the lower part of the rectum, contracts it, and 
Nithus prevents the prolapsus of the intestine, also fayours the expul- 
Ission ofthe faces; carries forward and upward the coccyx, which has 
bbeen pushed forward by the faces and excrements, and by the fatus 
liin parturition, favours the expulsion of the urine and semen by 
lscompressing the bladder and seminal vesicles, and finally prevents 
Iprolapsus of the vagina in females. 


III. VITAL PROPERTIES AND FUNCTIONS OF THE GENITAL ORGANS 
IN THE MALE, 5 

& 2472. The testicles secrete the semen, and are the most import-" 
sant part of the genital organs, since the action of this fluid on the 
Ibody ofthe female can alone cause the formation of a perfect new 
‘organism. 

This is demonstrated by sterillty occurring when these organs are 
textirpated, are congenitally absent or diseased, although the other 
(genital organs are formed normally. 

The semen is a whitish and strong smelling liquid ; it is composed 
in 1000 parts; of water 900, animal mucilage 60, phosphate of lime 
30, soda 10.* 

The testicles also perform an important part in the individual or-. 
‚ ganism; for when ihey do not exist, or when they have been 

removed, the body and the mind vary more or less from the normal 
state, the larynx and the voice are not developed, the beard does 
not grow, in short the individual does not acquire the distinctive 
characters of his sex. 

The semen is carried from the testicles through the ductus deferens 
into the seminal vesicles, where, like all the other fluids in their re- 
servoirs, it continues a certain time, becomes perfect, and is concen- 
trated by the absorption of its aqueous portion,t and perhaps is 
somewhat modified by mingling with a fluid secreted in the parietes 
of the vesicles. 

In fact, several distinguished anatomists, as Wharton,f Van 
Horne,$ Swammerdam,]| and Hunter, have rejected this gene- 


chimie, vol. lxxxviii., p. 19% that the semen is formed of a peculiar animal 
matter and of all the salts of the blood. : e 
+ G, Eitner, Semen non resorbetur, Berlin, 1820, 
+ De vesiculis seminalibus ; in his Adenographia, cap. xXx., p. 208. 
L a observationum suarum circa partes genilales in ulroque sewu, 
» . \ 
Miraculum nature, s. uteri muliebrus natura, Leyden, 1672, p. 10. 
= Observalions on the glands situated between the recium fr bladder, called 
vesicul@ seminales ; in the Observations on certain parts of the animal economy, 


* Vauquelin, Annales de chimie. vol. ix., p. 64.—Berzelius states (Annales de 
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rally admitted opinion, and assert that the seminal vesieles do notre- 
ceive the semen, butthey only secrete a peculiar fluid supplied by the 
testicles, and some of them, as Wharton, have considered it as the 
proper semen. They adduce the following arguments: | 

Ist. The seminal vesicles and the ejaculatory ducts have no com- 
mon excreiory canal.* 

2nd. Their structure is glandular.f 

3rd. A liquid injected to the base ofthe seminal vesicle penetrates 
into the ductus deferens.t 

4th. Several animals, particularly fishes, have seminal vesicles, but 
no testicles.y 

öth. The fluid contained in the seminal vesicles differs from the 
semen, both in man and animals; it is much brighter and more liquid, 
and has not the peculiar odour of semen.|] 

6th. The Auid which sometimes comes from the urethra, when vio- 
lent efforts are made at stool, is very similar to that found in the 
vesicles.1 ; 

7th. In males who have lost one testicle,** or in whom one ofthe 
testicles does not communicate with its seminal vesicle, this latter and 
even the lower part ofthe ductus deferens of the same side have been 
found not contraced or empty, but, on the contrary, larger and fuller 
than that ofthe opposite sıde.+} i 3 

8th. When coition is interrupted, pain is felt in the testicle, and not 
in the seminal vesicles.ff i 

9th. The seminal vesicles‘ are as full in aged men and those who 
have long been indisposed, as in those who die suddenly, or asin 
young men.$$ s IR 

10th. In several animals there is na communication between the 
seminal vesiclesand the vasa deferentia.|||| { ? 

ilth. In many animals, particularly in guinea-pigs, the seminal 
vesicles are filled with fluid after coition. IT 

12th. We find no traces of them in several animals.*** a 

$ 2473. Many of these facts, however, are but slightly conclusive, 


London, 1786, 1792, p. 31.—Chaptal, M&m.oü !’on se propose de faire voir que les 
vesicules seminales B servent pas de reservoir a la semence separde des testicules; 
in the Journal de physique, 1787, p. 101. 

* Wharton, p.209.—Van Horne. 

+ Ibid, 

+ Swammerdam, Zoe. cit., p. 10. s 

$ Idem, in Brugnone, Mem. de Turin, 1786, p. 619. 

\ Hunter, p. 32, 38, 39. 

<d Id.,p.33. 

** Id. p. 33-36. 

tt {fs 


Ig} Id., p. 39. 
4 Ta; 


OF THE GENITAL 3YSTEM. 527 








































hot are even incorrect, so that they may be easily refuted, and the old 
opinions thus be maintained.* ’ 
4 "Ist. The seminal vesicles and the vasa deferentia communicate in 
he manner mentioned above. 
2nd. The glaudular struciure of the vesicles only proves that they 
secrete, and not that they receive semen. 
| 3rd. The facility with which liquids injected into them penetrate 
Ionto the ductus deferens proves exactly that with which the semen 
rom these latter within them. . 
4th. The organs of fishes said to be seminal vesicles are in fact 
sesticles. 
5th. The difference between the liquid in the vesiclesand the semen 

bomitted, maydepend on a mixture of their proper secretion with that 
fthe testicles. Farther the semen ejaculated is composed of the fluid 
ff the testicles united with that of the seminal vesicles, the prostate 
lland, the glands of Cowper, and the mucous membrane of the 
inrethra. 
6th. It does not follow from this that the liquid ejaculated has not 
Asassed from the testicles into the seminal vesicies. Possibly, the fluid 
szpelled during efforts to go to stool, comes from the prostate gland 
nd even from other parts, as a similar thing occurs in dogs which 
ave noseminal vesicles.f 

7th. Possibly this effect was accidental, which is more probable, 
lince the gall-bladder, when the bile is prevented by a calculous form 
mtering, is often distended to a great degree by the mucous which it 
ecretes. 

Sth. This opinion is often opposed, at least by experience, Farther, 
irhen this is notthe case it would only prove that the venereal or- 
Rıasm increases also the action of the testicles, and that the semen 
umitted comes not only from the vesicles, but also from the glands 
iemselves, 

9th, The assertion is not correct, and proves nothing. Even Hun- 
er admits that the seminal vesicles take part in the genital act, so 
hat their uniform depletion under different circumstances is not more 
surprising, whether the fluid comes from the testicles, or is secreted 
by the vesicles. - 

10th. The absence of the seminal vesicles in several animals, does 
ot prove that the semen is not introduced into the reservoirs when 
ihey exist. Farther, a communication between the vesicles and the 
asa deferentia, really exists in several animals where it is not admit- 
‚ed by Hunter, as the guinea-pig and the horse, while the pretended 


* De Graaf, Partium genitalium defensio, Leyden, 1673.—Need 
Bi King, in Birch, Hist. af Ihe roy. afläty vol ln pi 105, Bruknne Ollee: 
Sa reg = n KEN U a a en confirmer P’usage ; 
°n n ‚—-Semmerrin n 
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+ Brugnone, loc. cit,, p. 622, 
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seminal vesicles, which according toothers do not eommunicate with 
the excretory passages of the vesicles, are prostate glands. 
llth. There is no proofthat a portion of the contents of the semi- 
nal vesicles does not escape during coition. e 
12th. It does not follow that. the semen does not run at all in the 
seminal vesicles in those animals which are provided with these re- 
servoirs. 
13th. In whatever position the body may be, the liquid injected 
through the ductus deferens, arrives sooner into the vesicle than into ° 
the ejaculatory passage.* D- 
14th. The substances injected into the vesicle generally emerge 
through the ejaculatory passages before arriving; at the ductus defe- 
rens, and frequently do not penetrate at all into the latter.t 
15th. 'The air and sounds introduced through the orifice of the 
ductus deferens, easily penetrate into the vesicle, but with difliculty 
into the .ejaculatory passage. Notwithstanding this refutation of 
Hunter’s opinion, we cannot deny that the proper secretion of the’ 
seminal vesicles seems to contribute powerfully to elaborate the 
semen. ; 
$ 2474. Thesemen comes into the urethra and directly into the 
prostate gland, where it mingles with a more serous and yellowish 
white fluid secreted by this gland, and which also contributes to per- 7 
fect it. i 
On en this point it is sent into the penis by the action prin- 
cipaliy of the bulbo-cavernosi muscles. ; 4 
$ 2475. The penis possesses in a great degree the power of en- 
larging and lengthening by the excitement of the venereal passion. 
It also becomes hard and stiff, which depends undoubtedly on the 
dilatation and tension of its fibrous eävelop. 4 
Its power of erection depends on the peculiar arrangement of its 
vessels; when erected it can enter into the vagina ofıhe female; 
it fills this canal more or less perfectly, and injects the semen into’ 
the internal organs of generation, particularly the uterus. The 
erection of the penis depends on the great excitement of the nervous 
action, either in the whole system or in the nerves of ihe penis, 
which are proportionally very large ; a greater quantity of blood is 
then carried into it by the arteries, and is not resumed by the large 
and numerous veins of the organ, as rapidly as it flows into it. I# 
has been asserted that the phenomenon of erection ought not to be 
explained thus by the accumulation of blood, but this opinion is 
completely refuted by the experiments,|| in which, on cutting the 
penis when erected, after tying its base, the venous plexuses are 
found gorged with blood. 


%* De Graaf, loc. cit., Brugnone, p. 620. 

+ Brugnone, loc. cit. 

t Haller, El. phys. vol. mind 454.—Brugnone, /oe. cit. j 

) RaaButh, in Schumann, e viimaginations in fatum, Wittemberg, 170. 

I R. de Graaf, De virorum organis; in Opp. omn., p- 84.—Swammerdam; 
Prodr, obs. de part. genit.‚p.13.—Th. Roose, Ueber das Auschwellungsvet‘ 
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$ 2476. The first changes which cause the’ emission of semen, un- 
pubterlly take place in the glans, since it possesses the most nerves, 
ıd is the most sensible part, not only of the penis, but of the whole 
enital system. The excitement of the nervous action in this part 
sextended to the whole nervous system, particularly to the neryes 

the genital organs, quickens the secretion of the testicles, the se- 
‚inal vesicles, and the other glands, and causes convulsive motions 
\the bulbo-cavernosi muscles, which compress the spermatic fluid 
‚aen it arrives at the posterior part ofthe urethra, and throw it by 


(ss into this canal, which is rendered straight by the erection of the 
unis. 
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II, MAMME. 


8 2477.” The mamme* are the accessory parts of the genital sys- 
en, which in man and in all true mammalia, establish a natural 
Msation between the organism ofthe mother and that oftthe child, by 
»sans of the milk which they secrete, which continues during the 
Arrly periods of life. In birds, and perhaps also in some reptiles, 
Meere exists a similar connection between the mother and the off- 
ring, which eontinues a longer or shorter period after the birth of 
(Me latter. But in these animals it does not occur by a special 
an, having tıe power of secreting a peculiar nutritious fluid. It 
“only by a portion of the intestinal canal, the crop (ingluvies), which 
üdergoes about this period a change analogous to that which occurs 
(the mamma, but which, however, serves for the mother and the 
Bspring. 


RN I. NUMBER. 


5 2478. The mammz are two in number; they are glandular 

zzans, conglomerate glands. 

Although, regularly, they fulfil their function only in the female, 

$y occur also in the male, where they are much developed; the 

smmze of the male, however, are sometimes as large, and their 
etion as abundant as those of the female. 


ö 
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' terminate in the centre of the nipple, behind the areola, by conıca 
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II. SITUATION AND FORM. 



























$ 2479. They are situated opposite to one another, one on each 
side, on the anterior face of the chest, and the region which they 
occupy in the female is termed the mammary region (regio mamme). 
The glandular substance which forms their base, is surrounded bya 
great quantity of fat, which gives them a semieircular form. Their 
base, however, is not perfectly eircular, but rather elliptical. 

It extends particularly upward and outward, and often to the region 
ofthe axilla; it is more circular below and inward. It extends from 
the third to the seventh rib, and covers most of the pectoralis major 
muscle; but not unfrequently the most external portion of its lower 
edge covers also a portion of the serratus magnus muscle. 

The edge ‘of the mammzs is not smooth in every part, nor isits ° 
thickness uniform. In those females who have borne several chil- 
dren, it presents inequalities, because the gland enlarges irregularly 
outward, so that irregular prolongations leave its edge. 

Nor is the circumference of the mammz smooth in every part. 

It presents in every part analogous prolongations, differing ın form, 
size, and direction, which render its surface uneven, and leave between 
them greater or less depressions. The lower and internal part of 
these glands is much thicker than the upper and external. | 

A little below the centre ofthemamme, in its thickest portion, we 
perceive a more or less prominent eminence, termed the nipple (ma- 
milla, papilla mamme@), which is surrounded by a more colowred 
circle, and the level of which is often below that of the common 
integuments. This circle, the skin of which is thinner and finer than 
that of the rest of the nipple, is termed the areola (areola mamme). 


Ill. TEXTURE. 


$ 2480. The texture of the mamm is not the same in every parts 
Almost all its substance is composed of small reddish white gr 
(acini), which are distinguished very easily in females during t 
period of lactation. "These grains are about the size of a milletse 
They are composed in turn of smaller vesicles, not rounded, but 
oblong, which are grooved and ranged in rays. They are united by 
cellular tissue and vessels. 3 

These grains do not exist toward the centre, in the areola, where We 
find only a fibrous and whitish substance, which is decomposed by 
maceration, into a tissue of canals, which are united by cellular sul 
stance. 

& 2481. These canals are the extremilies of the milk-ducts (d 
galactophori, s. lactiferi). The latter arise by as many small rooß 
as there are grains, and gradually unite in larger trunks, which finall} 
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lilatations or sinuses. The excretory passages of the mammary gland 
ıre larger than in any other conglomerate gland. The size of the 
trunks varies according as they receive a greater or less number of 
joranches. Many are very small. The number of great branches 
which finally unite to give riseto one trunk, varies from four to twelve. 
[The extent of the central sinus is also in direct ratio with the size of 
she trunks. Sometimes these dilatatious are from two to three lines 
road ; but they are always short, compaetly arranged at their internal 
»xtremity, and a little separated at their external. The internal eX- 
frremity of each suddenly contracts into a very small canal, which 
jpasses in astraight line through the centre of the nipple to its summit, 
vontracts a little, rarely enlarges in some part ofits extent, and finally 
jpens on the surface of the nipple by a very small orifice.. Allthese 
Small canals, which are about the breadth ofa finger long, are united 
Frery intimately by mucous tissue. Only one canal comes from each 
ilatation. 
$ 2482. The whole milk-passage, which consequently includes the 
fsarrying portion, the dilatation, and the excretory canal, is formed 
Ay a soft, thin, and transparent membrane, similar to a mucous 
baembrane. 
These passages are not exposed in most of their course. The 
Arunks are often situated very deeply in the substance of the gland, 
Aund those even which proceed at first on its surface, especially those 
Mi hich come from the prolongations mentioned above, penetrate deeply. 
They are formed by the successive union of-branches and twigs, 
hich always diminish in calibre ; but they do not communicate by 
Menastomosing branches, Nuck* and Verheyent have in fact de- 
"ribed and figured very large anastomosing branches, situated in the 
eola, directly atthe base of the nipple,which go from one milk-pas- 
ge to another, and thus form a ring; but no other person has found 
nem, and we also have been unsuccessful, although we have carefully 
Dught for them several times. . This anastomosing circle is not only 
visible, but also the injection pushed into one milk-passage never 
ows into another, which would be’ the case if the anastomoses really 
isted. The milk-passages are not provided with valves as several 
oservers have stated. Farther, the existence of these valves is re- 
kted by the facility with which injections enter through the nipple. 
metimes, however, we observe fluids, particularly mercury, injected 
rough an opening in one milk-passage, reiurn by another, but 
“ways under ceircumstances which prove the communication exists 
etween the most minute ramifications of the passages. Probably 
1e anastomoses, like the ducts themselves, do not dilate sufliciently 
‚ produce this result until toward the end of pregnancy, and during 
e period of lactation. Butthe researchesof Meckelf on the mamma 


* Adenographia curiosa hegden: 1691, p. 16, fig. 2. j 
* Anat. corp. hum. vol. 1. tab. xvili. fig. 4. 
# J. F. Meckel, Nova eaperimentaet observat. de sinibusvenarum, Berlin, 1772, 
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of females dying in parturition, demonstrate their existence as posi- 
tively, asit refutes that ofthe anastomoses admitted by Nuck and Ver- 
heyen. We have also obtained the same results under similar cir- 
cumstances. 

$ 2483. Notwithstanding these small anastomoses, the mamme is 
composed of as many distinct and separate glands as there are milk 
passages. . This is demonstrated by injecting each canal with differ- 
ently coloured fluids, for the‘injections blend in no part, and the 


E different glands can. be detached and separated. 
? $ 2484. The number of the'milk-passages, consequently also that 
% ofthe conglomerate glands, varies even in the two mamm of the same 


female. 'T'he old anatomists have reduced the number too much, as 
they estimated them only’at six or seven; Haller, Walter, Covolo, 
and ourselves, have never found less than fifteen. Our dissections, 
5 however, have convinced us that Walter was mistaken in saying that 
je there are never more than fifteen, sometimes we have found more than 
Ss twenty, as have also Haller and Covolo. Their greatest number is 
twenty-four, according to -Covolo. These that are situated highest, 
and most on the outside, are, as Walter justly remarks, very small 
andvery narrow, which agrees with the less degree of thickness of the 
mammary gland at its upper part. 4 
$ 2485. Besides the orifices of these milk-passages on the summit 
ofthe nipples, we find in the areola also, others which generally 
occupy the extremities of the tubercles ; these’are arranged irregu- 
larly, and two or three of them sometimes unite in one. L 
Several anatomists have considered these tubereles as simple seba- 
ceous glands.. Bidloo: and Morgagni have sometimes seen coming 
from them a limpid liquid; Morgagni, Winslow, and Covolo have 
also seen them supply a more or less thick milk in females, during 
lactation, and the last phenomenon has been observed also in males 
by Morgagni. The quantity and the nature of the fluid coming from 
them, depends on the length of time which has elapsed between the 
repast and the time ‘of nursing, so that several hours afterthe repast, 
or'when the child has not been nursed for a long time, the milk is 
abundant, while in the opposite case, some drops of a brighter liquid 
slowly dribble out. Be 
. These tubercles are entirely different from sebaceous glands. We 
find numerous sebaceous glands on the areola and the nipple, and 
they never rise above the surface like the tubercles, on which we 
often observe several. An attentive examination shows in several of 
A these tubercles, one, and sometimes even four small excretory aucts, 
x leading to small glands, which are precisely of the same nature a8 
; those we have mentioned, but which, however, are smaller; they are 
# situated directly under the skin of the areola, and are united with 
each other and with the body of the gland, bycellular tissue. Some- 
> times, in fact, but rarely, these small glands open into the portion 
of the integuments of the mamme, which directly covers the eircum- 
i ference of the areola. They vary in number and size. There are 
4 generally from five to ten tubercles. 
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4 Thus the small glands and the tubereles in which their exeretory 
luets terminate, are arıanged in regard to the mammary gland, pre- 
:isely in the same manner as the sublingual glands or the buccal and 
he labial glands, are in regard to the parotid and the submaxillary, 
und they cannot, at least in our opinion, be regarded as anomalies, 
as Hildebrandt thinks them, * 
$ 2486. The mammary gland is situatedin a more or less abundant 
hadipose tissue, which does not form a continuous layer as in every 
‚other part, for it enters between the depressions which we have men- 
sioned above, and even contrary to what occurs in the other glands, 
tt penetrates deeply into the substance of the organ, while there is 
Hnaone at its base, We find no fat in ıhe nipple nor behind the areola; 
Aihis fat is more firm and yellowish than in most of the other regions 
of the body. The mucous.tissue which contains it, also penetrates 
Jirnto all the spaces between the different glands. It condenseson the 
surface of the organin a special sheath, nearly similar to those which 
ssurround the muscles. 
4 Haller assertst that he has frequently seen milk-passages arise 
Aifrom tbe fat, which afterwards penetrated into it. Covolo and our- 
sselves have seen nothing like this. We have every reason to think 
Aithat Haller is mistaken, and that his error must be attributed to the 
Meexistence of the prolongations mentioned above. 

& 2487. The vessels of the mamme arise from the external thoracic 
Awvessels. Their nerves come from the third and fourth ceryical, and 
Hifrom the five or six superior dorsal nerves. 






















IV. FUNCTIONS. 


& 2488. The function of the mammary gland is to secrete the milk. 
!In the normal state this secretion does not begin untiltoward the end 
“of gestation. Its history will be more in place after that ofthe phe- 
Imomena produced by coition, 


ARTICLE SECOND. 


| PERIODICAL DIFFERENCES IN THE ORGANS OF GENERATION, 


$& 2489. Until the sixteenth week there is no trace of the genital 

Hsorgans. When they appear they are formed preecisely afterthe same 

ttype in all ftuses; their form, volume, and situation are the same, 

sand there is consequentlyno distinction of sex. ‚Theinternalgenital 
corgans are formed; 


* Lehrbuch der Anatomie des Menschen, vol. iii. p. 339. 
+ EI. phys., vol. vii.,p- 8. { 5 
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Ist. Of two very elongated and narrow parts, obliquefrom without 
inward and from above downward, situated very high out of the 
pelvis, and which afterward become either the testicles or ovaries. 

2nd. Of two canals which are not much narrower, but which are 
longer and thicker, proceed beyond them above, and descend on their 
outer side. They produce either the tubes, or the epidydimi and the’ 
excretory organs ofthe semen, and unite outofthe pelvisin a common 
median duct, which becomes either the uterus and vagina, or the 
prostate gland, seminal vesicle, and posterior part of the urethra. 

3rd. Ofa considerable triangular body, a little enlarged at its ante- 
rior extremity, situated first at the lower part of the anterior wall of 
the abdomen, and which afterward hangs loosely forward. This body 
is formed of two halves, separated by a fissure which proceeds along 
its lower face; it afterward forms the penis or clitoris. 
. 4th. There is soon developed on each side of this last body a fold 
ofskin, which is directed from before backward. T'hese two folds 
are not united posteriorly. They change into the scrotum, or the 
external labia. 

& 2490. Home,* Autenrieth,f and Ackermann,f had already ad- 
mitted this primitive identity of the genital organs in all individuals, 
although they indicated perhaps less exactly and precisely the cha- 
racters of the primitive form, and the manner in which the differences 
oceur. 

As allthe fetuses at this period, which we have compared and they 
are at least fifteen, present exactly the formation described, it is more 
correct to consider, as is generally done, the raphe of the scrotum and 
penis asamark ofthe separation primitively existing, and which gra- 
dually disappears by the closing of the fissure from behind forward, 
than to regard it, with Autenrieth, as proving a tendency to this sepa- 
ration which really occurs onlyin the female. Thus we have already 
said for-a long time, reasoning from the facts observed by us, that 
the genital organs are formed after the same type, particularly after 
that of the female.$ 

We have already established from observation that their character 
is still more similar to that of the female in all fetuses,|| and Tiede- 
mann has confirmed this result, describing very exactly several 
fetuses very near the moment of their formation.“ 


* Phil. trans., 1790. 
‚rt Infantis androgyni historia, Jena, 1805 Ir 53 : ; 
+ Ueber die Verschiedenheit beider Gesch, echter; in Reil, Archiv. für die Phy- 
siologie, vol. vii., p. 88. j i 
$ Abhandlungen aus der menschlichen und vergleichenden Anatomie, 1806, vol. 
il. We havetheredescribed six fetuses of this age.—Beytruge zur vergleich 
RMOmIE, 1808, vol.i., parti., no.5. We have there described twelve fotuses of 
this age. 
| Beyträge zur vergleichenden Anatomie, vol.ii., pt. ii, 170, Leips 1812. 
@| Anatomie der kopflosen Missgeburien, 1813, p- 80. 
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These phenomena are curious in two respects: 
| Ist. There are generally no genital organs in most of the lower 
A animals, or at least those which exist correspond to the genital organs 
«of the female in those where there are two sexes, so that in this re- 
#1 'spect also the same law prevails in the development of the feetus and 
Nithat ofthe animal series. 

. 2nd, This explains also the greater frequency of female monstrosi- 
Itles. 

Farther the great size of the clitoris, the smallness of the uterus, 
‘and perhaps also a real connexion between the ovaries and the Fal- 
|lopian tubes: and secondly, the situation of the testicles in the abdo- 
‚men, establish still longer between the two sexes a similarity which 
\afterward does not exist. 

From the third month of pregnancy, however, the ovaries are al- 
ways smaller than the testicles; they are situated more horizontally, 
(and the penis differs from the clitoris, as the fissure has disappeared 
| from its surface. 















I, GENITAL ORGANS OF THE FEMALE. 


$ 2491. The development of the genital organs of the female differs 
, particularly from that of the genital organs of the'male, in the less 
number of successive periods through which it passes. 


J, OVARIES,. 


$ 2492. At first the ovaries,* proportionally speaking, and parti- 
eularly in regard to the other genital organs, are much larger than 
they are subsequently. ‘They form for along time most of these 
organs, although when the difference of sex ismore evident, they are 
proportionally smaller than the testicles, and this difference even is 
one of their principal distinetive characters, 4 

Ataboutthemiddleof the third month of fatal existence, and when 
the embryo is two inches long, they are hardly a lineand one quarter 
in length, less than half.a line high, and a littleless than one third of a 
line thick. In the full-grown fetus they weigh between five and ten 
grains, They are situated almost horizontally far above the small 
pelvis, but from their horizoutal direction their upper or external ex- 
tremities do not rise as high as the testicles in the male fostuses of the 
same age, so that they are very far from touching the kidneys. 

Their internal extremities, on the contrary, are so near each other 
that only the rectum exists between them, which is at thıs time very 
narrow, 50 that the intestine does not completely separatetbem. Their 


* Rosenmuller, De ovariis embryonen et fetuum, Liepsic, 1802. 
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form is very elongated, narrow, and prismatic; they become rounded 
unlyat puberty, and they are then thicker in proportion to theirlength. 
Their capsule is very tbin, not only in the full-grown feetus, but also 
during all the early years of life. 

Their tissue is more simple until the middle of the first year of ex- 
istence. In'this respect we have as yet been unable to discover any 
trace. ofthe vesicles of Graaf’before the age of six months, when these 
vesicles form, and they are then proportionally very large. 

In the latter half of the existence of the female the ovaries begin 
to grow harder and to waste. T'hey loose their smoothness and their 
surface appears more or less uneven, because the depressions observed 
in it are changed into considerable cavities. 

This effect depends principally on the disappearance of the paren- 
chyma ; but the vesicles also change at the same time ; they diminish, 
their membranes become thicker, and finally their cavity disappears, 
and they are converted into yellowish or blackish, or often into fibro- 
cartilaginous or osseous bodies. 4 

The ovaries waste so much in females advanced in life that they 
sometimes disappear entirely, and the place they occupy is indicated 
only by the vessels. Frequently then they weigh only twenty grains. 

8 2493. According to several writers, as, for instance, Malphigi,* 
Vallisneri,f Santorini,f Bertrandi,$ Brugnone,|| and Buffon, the 
forınation of the yellow bodies (corpora lutea) belungs also to the his- 
tory of the development of the ovaries, because they have been found 
not only in virgins, but in the young females of animals. But itis 
not well proved that these bodies have the same origin and the same 
use as the common yellow bodies; and it is extremely probable that 
their formation has been 'preceded by-an increase in the activity of 
the genital organs, arising from some cause. We think it more pro- 
per to refer the examination of them to the chapter on the changes 
produced in the genital parts by conception. 


II. TUBES, UTERUS, AND VAGINA. 
® 


82494. The Fallopian tubes, the uterus, and the vagina, form at 
first only a single canal, cleft at its upper part, which is uniformly 
broad, and which extends uninterruptedly from the abdominal extre- 
mity ofthe tubes to the external orifice of the vagina, 


* Diss, en. var.largum , in the Opp. omn., Leyden, 1687, vol.ii-, p. 223. 

+ Von ER Erdeugeung des Men und der Thiere, pt- ii. c.iii., p. 262, 319. 
+ Obs. anat., C.X1., P. 223, 

$ De glandıle ovarücorporibus; in the Misc. Taur., vol. i., p. 104. 

|| De ovarii SRTIHRIPE corporibus luteis; in the M&m. de Turin, 1790, p. 393. 
4 Hist. nat., vol.1i., p. 208. 
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A. TUBES. 


& 2495. The tubes are at first proportionally much thicker and 
Honger than they are subsequently. 

A They descend at first very obliquely from without inward on the 
Msutside of the ovaries, to which they are directly united, but extend 
enuch beyond their upper extremity. Until the third month they are 
Mhunited at an acute angle at their lower and inner extremities ın a 
sınall and median perpendicular mass, which is at first very narrow, 
Mut which gradually becoines a little wider, and represents the uterus. 
Afilbey are uot tortuous until the fourth month.* At five months ouly 
ihey begin to exhibit curves, which are at first very indistinet, and 
sradually enlarge, so that at eight months and at birth they are more 
Msortuous than in the adult: an arrangement which they preserve also 
uring the first years of life. They seem at first to terminate in a 
:ul-de-sac and by an enlargement. 

Their abdominal extremity seems to open at the fourth month, but 
he fimbriated ends are not developed till afterward. Their cavity is 
always much larger pruportionally the younger the fetus is, and itis 
ılways found without dificulty, whenever it is sought for. 
Between the tubes and the ovaries in the fold of the peritoneum 
e>xtremely curious vesselsf exist, not only in the embryo and the 
etus, but also during the first years of life; these cannot be injected 
hrough the tubes nor through the oyary, so that we cannot consider 
!hem as establishing a communication between the cavity of the 
‘ormer and the substance of the latter; 'they are so similar in their 
paumber, situation, and form, to the vasa deferentia of man, that we 
must consider them at least as tending to the formation of these pas- 
wages and the epidydimis. 
he primitive form ofthe abdominal extremity ofthe tube, however, 
allows us to conjecture, and with some probability, thatthey commu- 
ınicate first with the ovary, but that the communication is probably 
losed when the abdominal extremity of the tube opens, and conse- 
“quently when a new passage forms. 


B. UTERUS, 


$ 2496. The uterus is at,first, and even usually untilthe end ofthe 
third month at least, much broader, and has two horus. The horns 
sare as much longer and their angle of union is more acute the 
yyounger the fetus is. But when this angle entirely disappears, the 
* The nn opinion then that the tubes are always tortuous in the fatus is 
yeorrect, Theirprimitive straightness is very important, on account of 


yit establishes, first between them and the intestinal cunal during the 
eriods of existence, and also between them and the oviducts of several 
+ Hirschel and Roesslein have asserted the contrary, but they are wrong, ' 

+ Rosenmuller, loc, cit, 
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uterus seems to have two horns. At first it is equally broad in every 
part, and perfectly smooth; there is no prominence either on the 
outside or on the inside which separates it from the vagina. It begins 
to enlarge at its upper extremity about the end of the fourth month, 
This phenomenon depends on the disappearance of the horns which 
existed at first, and which are replaced by a single cavity. But this 
upper part is much smaller the younger the fetus is, whence the 
neck is larger than the body in.the same proportion. \ 
The body gradually increases, so that about he period of puberty 
the uterus loses its almost cylindrical form, and becomes pyriform, 
The length of the body is only one fourth of that ofthe whole organ I 
in the full-grown fetus; itis only one third at thirteen years old, 
and does not form one half till after puberty. 
At the same time transverse and slightly oblique wrinkles are de- 
veloped.on.the anterior and the posterior faces; these converge 
upwards towards the orifices of the tubes, but are very compact at 
the lower part where they begin to appear, and gradually extend 
over the whole of the uterus. { 
There forms also imperceptibly on the two faces of the organ an 
elongated eminence which passes through its whole length, and to- 
ward which the wrinkles on each side converge from above down- 
ward. These wrinkles enlarge very much. They render all the. 
inner face of the uterus very uneven, not only in the full-grown 
festus, but also during the early period of life. They however gra- 
dually disappear in the body, and at the age of five years its inner 
face is entirely smooth. 
The external orifice of the uterus appears at first asa slightly per- 
ceptible prominence ofthe organ in the vagina ; but this prominence 
gradually increases, so that in the latter periods of fetal existence, 
the vaginal portion of the uterus is proportionally much larger than 
subsequently. At seven and eight months less than in the full-grown 
foetus, and during the first months after birth, all this portion of the 
organ is very uneven, and also on its external face, presents longi- 
tudinal wrinkles, terminated by sharp uneven edges, which are deeply_ 
fissured, the grooves of which often occupy all the vaginal portion. = 
This prominence afterwards shortens, becomes smooth externally, 
takes the form of a glove, and the uterine orifice then appears asa 
simple and smooth transverse fissure. Ä 3 
The parietes of the uterus are as much thinner in proportion to the 
cavity, (he younger the fetus is. At first tbey are equally thick in 
every part; but at five monthsthey become much thicker in the neck: 
than at the upper part. Gradually between the age of five and six 
years, the thickness again becomes uniform in every part, and pre- 
serves its character till puberty, at which time the body is mu 
thicker than the neck. 4 
Thus the uterus does not assume till very late, its form and the 
normal thickness of its parietes ; but it acquises its permanent length 
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uch sooner, at least in great part. It is even proportionally longer 
t first, for instance in the full-grown feetus, than subsequently. 

It is the body principally which grows in the adult, and the uterus 
hen assumes a triangular form. In females advanced in age, it be- 
comes irregularly rounded, which does not depend on previous preg- 
nancies, since the same changes are observed in old unmarried fe- 

ales. At the same time it diminishes in those females who have 
lived in celibucy. 

The consistence and the colour of the uterus in old age, resemble 
£hose ofinfancy. At these two periods the organ is hard and white, 
hile in the prime of life it is soft and red. 

In the foetus of three or four months, the uterus is situated almost 
eentirely out of the small pelvis, and it extends much beyond in the 
“ull-grown feetus. Alter the age of fifteen years, it is entirely situated 
iin the pelvis, at the base of which it is found in old females. 

In the fotus it is almost perpendicular, but its direction gradually 
changes, so that its greatest diameter is directed almost exactly from 
bbefore backward. 

$ 2497. The functions of the uterus as well as its form, present con- 
siderable periodical differences. 

Atthe period of puberty, when the female has the power of con- 
ption, there is every month a discharge of blood and serum from the 
genital orgaus, which continues some days, and is termed menstru- 
tion (menstruatio, s. menses), from its oceurring periodically. This 
ischarge disappears with the susceptibility for conception, usually 
bhetween the fortieth and fiftieth year. It is not a character belong- 
ing exclusively to women.* This discharge proceeds from the whole 
jänner face of the uterus, 

The discharge usually continues some days, at most a week. 

The quantity of blood may be estimated between six and eight 
“ounces. 

Its colour is dark, from which character alone it is: very probably. 
wyenous,f which is not the general opinion. 

This conjecture is strengthened by chemical analysis. In fact, 
ILavagnaf has found in it no fibrin. But Saissy and Mayer$ have 
} roved that the venous blood contains less fibrin, and consequently 

azote than the arterial blood. 

The uterus enlarges a little during menstruation ; its vessels dilate 
sand project like villosities on its inner surface.|| Hl 

' Menstruation essentially consists undoubtedly in an increase ofthe 
Wvitality of the genital organs of the female, resembling inflammation, 
sand of which hemorrhage is the crisis. This is demonstrated by the 


* Cuvier, Annales du Mustum, vol. ix. p- 118-130.—Kahleis, Remarques sur la 
Amenstruation ; in the Journ. compl. des sc. med ‚vol. xviii. p- 252. 
ö Dr F. ee Diss. de flunu mensiruo alque uleri prolapsu, Gottingen, 

, cap, 1il. s 

+ In Brugnatelll, Giornale an 1817, p. 397-416. 
$ Deutsches Archiv. für die Physiologie, vol. iii, p. 534. 
4 Osiander, cap, i-ii. 








ale mi 4 1 TR te 
sl r each 


540 DESCRIPTIVE ANATONY. 


irritation in these organs before the period of menstruation, the 
greater propensity ofthe female at that time for coition, and the 
greater facility with which she conceives. 

We may also consider it as an attempt to form a new organism, 
In fact, the changes in the uterus at this period, resemble those ob- 
served in it after conception. On the other hand, according to the 
observations of Denman, Brandis, and Joerg, the menstrual blood is 
not unfrequently attended with membranous productions, similar to 
the deciduous membrane which is developed when the female has 
conceived. 

Finally, menstruatien may carry off from the body generally, and 
the genitalorgans particularly, probably not injurious substances, but 
at least superfluvus blood, for while the female is disposed to con- 
ceive,the blood always collects in these orgaus from one menstruating 
period to another, to form there a new organism, and during preg- 
nancy and lactation it is employed in other formations, 


C. VAGINA, ; > 


$ 2498. At first the vagina is not broader than the uterus, and is 
entirely smooth like it. It begins to be uneven at about the same 
time. First, at about the fifth month a longitudinal elevation appears 
on each anterior and posterior face. This elevation afterwards pre- 
sents very many large transverse folds arranged very compactly. 
These folds are united by others, which are oblique, and are distri- 
buted on the whole eircumference of the vagina, so as to render its 
surface much more uneven and'reticulated, asthey themselves present 
numerous fissures and folds.. This is the appearance of the vagina 
at seven and eight months. But the folds gradually diminish ; they 
are less evident in the full-grown feetus ; they afterwards gradually 
disappear, become l&ss prominent, more closely united, farther from 
each other, so that at the period of puberty, even before coition, the 
vagina is much smoother, and is only corrugated at its lower extre- 
mity on its anterior and posterior faces, in the first more than in the 
second. 

At first the vagina is always proportionally narrower than it issub- 
sequently. Itisundoubtedly broadest in proportion, about the seventh 
and eight month. 

Rt is always proportionally longer in the fetusthan subsequently. 
It is always more than two inches long in the fatus of eight ınonths, 
and in the child at birth, while in the adult female its length is seldom 
more than four inches. This arrangement depends at least in part 
on the higher situation of the uterus, but not entirely on this, as the 
vagina is not narrower m Ihe same proportion. 


D. HYMEN. 


$2499. The vagina is much narrower at its lower part than in 
other places. We discover no trace of the hymen before the middle 
of gestation. At this time '' "- ins ta arnear on ench side in than 
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(form of a thin and narrow prominence, which is directed from be- 
Ihind forward, so that a longitudinal fissure exists in the centre. This 
jprominence is at first directed downward, and is equally broad in 
severy part; but it gradually becomes broader backward, so as to form 
sa semicireular fold, or rather a rounded and oblong septum, which 
presents au opening at its anterior extremity. The hymen preserves 
this form until it is destroyed. The inequalities ofthe vagina are 
salso continuous in the fetus, on it,and on the orifice of the urethra, 
Üfrom whence they descend on the clitoris, and the inner face of the 
internal labia. 


III. GLITORIS. 


52500. When the sexual organs are once developed, the clitoris is 
öroportionally very large, and the more so the younger the feetus is. 
Atthe commencement ofthe third month, when the latter is at most 
out two inches long, its length is about one line, and it is half a line 
ühick. In fact, it soon loses these large proportions, but it remains 
“onsiderable during the whole of gestation, so that a slight examina- 
ion might easily deceive in regard to the sex ofthe child, which is 
ore probable, because the scrotum is then very small, and the testi- 
lles are situated in the abdomen ; but the clitoris is always turned 
sorward and downward, and never looks toward the umbilicus.* 
This organ presents a deep fissure on the whole of its lower face. 
t three months we distinguish a longitudinal eminence on the centre 
f this lower face. 
The glans is not entirely exposed until the fourth month ; it forms 
irounded prominence, and is distinctly separated from the rest of the 
litoris. When this period has elapsed, the prepuce grows rapidly, 
nd entirely envelops it. The posterior part of the clitoris is com- 
nsed of the internal labia and the prepuce ; the internal labia are 
en very much deyeloped during the early periods;t we cannot dis- 
anguish them from the prepuce, with which they are directly conti- 
uous. As the prepuce forms and extends on the glans, a line of 
markation gradually forms between it and the internal labia, the 
ge of which was at first straight, becomes rounded; at the same 
e they evidently divide at their anterior part, and on each side, 
$to two branches, the one small and internal, which goes to the glans, 
‘e other external, going to the prepuce. Previously there was no 
ace of these two branches. 
' Thus the clitoris and the labia form originally but one mass. 


* Walter, ne vol. ii. p. 328. 
*+ According to Osiander, DEBIAN über die Scheidenklappe; in the 
würdigheitenfür die Heilkunde, vol. ii. p' 46), the nymph@ure very imper- | 

t, and hardly perceptible at three and four months; observation disproves this 

tion. The fact is, that theinternal Jabia are notso largein proportion to the 
large clitoris, as they are afterward, but they are very large iM respect to (he 

a) em! and the whole body, so that they cannot be mistaken for whatthey 
yare not. 
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IV. EXTERNAL LABIA, 


$ 2501. The external labia are at first, at three months, small, 
rounded, semicircular sacs, convex outward, much thicker anteriorly 
than posteriorly, and nearer each other at their anterior than attheir 
posterior extremities, and separated forward by the large clitoris, 
which projects much beyond them. They gradually enlarge, ap- 
proach each other, as the clitoris does not increase in the same pro- 
portion, become more elevated and thinner, and thus their edge 
becomes sharper. They never, however, cover the clitoris and the 
nymph« entirely, during the early periods of existence ; first, because 
these parts are always considerably large; second, because they 
themselves are but slightly developed. 


lI. GENITAL ORGANS IN THE MALTE. 


8 2502. The genital organs in the male during their development, 
pass through several periods, which are very important in a physio- 
logical, pathological, and surgical point of view. The differences 
they present, relate to their situation, form, and size. j 


I. TESTICLES, 


$ 2503. The testicles* deserve to be first considered, as they are 
the most impertant parts, and appear first. 

They form not inthe scrotum, but in the abdomen, and particularly 
in the peritoneal cavity, and has the same relation to it as have all 
the other organs enveloped by this membrane. 

About the middle of the third month their upper extremity still 
touches the lower extremities of the kidneys. At this time they are 
situated obliquely from above downward, and from without inward, 


* Haller, De herniis congenitis, programma ad dissertationem Steding, Got- 
tingen, 1749.—Pott, Onruptures, 1756, p. 13. —Canıper, in Verhandelingen van het 
Harlemsche genootschap, 1761, vol. vi. parti.—J. Hunterand G. Hunter, Medical 
commentaries, London, 1762, p. 1. p. 75.—Id., in Observations on certain parts of 
the animal economy, vol. i.—Arnaud, in M&moires de chirurgie, vol. i. no. i. Lon- 
don, 1768.—Lobstein, De hernid congenitä, in qua intestinum in contactu testis est, 
Strasburg, 1771.—J. F. Meckel, De morbo hernioso congenitosingulari, Berlin, 
1772.—Girardi, in Santoripi, Seplem. tab., Parma, 1775, p. 184-202.—J. B. Palletta, 
‚Nova. gubernaculi testis Hunteriani et tunic@ vaginalis analomica descriptio, Mi- 
lan, 1777.—H. A. Wrisberg, Odservationes analomice de testiculorum ex abdomine 
in seroltum descensu, Gottingen, 1779.—Vieq-d’Azyr, in Medm. de Paris, 1780, p. 
494-507.—J. Brugnone, De testium in foetu posilu, de eorum in scrotum descensu, 
de lunicarum quibus hie continentur, numero et origine, Turin, 1785.—Tumiati, 
loe. eit., p. 541.—J. F, Lobstein, Recherches et observations anatomico-physiolo- 
giques sur la position des testicules dans le bas-ventre du fetus et leur descente 
dans le scrotum ; in Schweighzuser, Archives de !’art desaccouchemens, Strasburg, 
180], vol, i. p. 269.—B. G. Seiler, Observationes nonnulle de testiculorum ex ab- 
domine in scrolum descensu et partium genitalium anomaliis, Leipsic, 1817. 
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fill the space between the kidney and the bladder, and consequently 
occupy all the inner face of the ossa ilia. 

They are very large, since in the fotus of this age, which is scarcely 
more than two inches long, they areitwo lines in length and one line 
thiek- Theyarerounded and oblong, convex anteriorly and concave 
posteriorly, and rest on a very broad fold of the peritoneum, which 
first covers the epidydimis, then goes on the posterior and concave face 
of the testicle, leaving between them a great space, arises from the 
posterior face ofthis gland, but is by no means as high as that, and 
is very similar to the epiploon. They adhere to this fold so slightly, 
thattheirsitaation is easilychanged, and particularly carried outward 
orinward. The epidydimis rises no higher than the testicle, descends 
at its side from before backward, and a little from within outward, 
and is continuous at its lower extremity with the vas'deferens, which 
descends into the small pelvis behind the peritoneum. At the place 
where this continuation occurs, the whole mass, but the epidydimis 
and vas deferens particularly, rest directly on a short, very fine, 
rounded cord, which arises from a depression of the lower wall of 
the peritoneum, at about the centre of the crural arch, which is also 
covered by the peritoneal membrane, but less loosely than the testi- 
ele, because the fuld is sborter in the point which corresponds to it, 
This cord is infinitely thinner than the testicle and the epidydimis. 

It is the sheath (vayina) of Haller, the gubernaculum of Hunter, 
the cylinder of Camper, the basis of Gerardi. 

After this period the proportionally large size of the testicles 
rapidly diminishes. 

At four months, when the foetus is four inches long from the vertex 
to the coccyx, their length is scarcely two lines and a half, and their 
thickness at most but one line. The epidydimis is then larger in 
proportion to thetesticle, than before or afterward. The testicles are 
situated a little lower, but very little however, but are more remote 
from the kidneys, being at least four lines from them, because the 
ossa ilia are much larger. The vas deferens is then reflected a little 
from below upward on leaving the lower extremity of the epidydimis, 
so that it describes an arch before descending into the pelvis. The 
gubernaculum is much larger, and it arises from the region of the 
inguinal ring, although the peritoneum is not perforated in this 
place ; but is only reflected on itself from below upward, and envelops 
a mucous mass to which we must attribute the thickness and, the 
more round forın of the gubernaculum. 

At five months, the testicles are not longer than in the preceding 
month, but they are about half a line thicker, so that they appear a 
little rounder than they were then. They have not descended lower, 
or at least but very little, and they are still more than a line distant 
from the lower wallofthe peritoneum. The gubernaculum, which is 
then evidently triangular and the summit of which is much thinner 
than the inguinal na and goes downward, while its base looks up- 
ward, ascends obliquely from within outward, It begins a little below 
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the inguinal ring, at the upper part of the scrotum, by some distinet 
fibres, passes through the ring, then receives some fibres from the ob- 
liquus internus and transversalis abdominis muscles, behind which it 
passes, then ascends on the iliacus muscle, and rises directly to the 
lower extremity oftheepidydimis. Atitslower part, between the in- 
guinal ring and the place where it appears in the abdominal cavity, 
we discover before it a prolongation of the peritoneum (processus peri- 
tonei) which terminates in the ring in a cul-de-sac. This prolonga- 
tion also descends obliquely from withoutinward. Its upper orifice is 
ınuch broader than the lower, and than the gubernaculum which 
passes through it. This last is filled with‘a soft and gelatinous mass: 


it however contaims no cavity. The epidydimisis eyidently tortuous 


at its Jower part, and the vas deferens ıs slightly so at its origin. 

At sıx months the testicles are still situated in the same place. At 
this time they are only four lines long, and one anda halithick, so 
that they are proportionally oblong, and almost straight. The epidy- 
dimis rises a little above the surface of the glans, and like the vas 
deferens, it is more distinctly curved than in the preceding month. 
The.same is true of the gubernaculum and the prolongation of the 
peritoneum. Sometimes we may pass air into the lower part of the 
gubernaculum, and it is sufäcient in certain cases to cut it across to 
perceiye that it is hollow. 

Thus, there has hitherto existed a canal, terminated in a cul-de-sac, 
a prolongation of the peritoneum, which descends from about the 
centre of the Jower tendon of the obliquus abdominis externus muscle, 
between this muscle and the lower edge of the two broad internal 
abdominal muscles, and behind which.proceeds a prolongation of 
mucons tissue, which is generally solid, and to which are added some 
fleshy fibres from the two broad internal abdominal muscles. But 
the testicle is still loose in the cavity of the peritoneum, where it 
rests on the upper extremity of the gubernaculum. 

At seven mouths we generally find it directly on the upper extre- 
inity of the canal, or more or less within it, so that frequently it does 
not project at all beyond it, or only in a very small part of its upper 
extremity. It is usually situated behind the lower edge of the obli- 
quus abdominis externus muscle. The prolongation of the peritoneum 
then extends downward, to just above the inguinal ring. It seems 
composed of two layers, the internal of which is thinner, and is con- 
tinuous with the peritoneum, while the external is a mucous tissue, 
and is continuous with the sheath ofthe obliquus abdominis externus 
muscle, in which are distributed the fleshy fibres coming from the 
obliquus internus abdominis and the transversalis muscles. The 
lower part of the prolongation of the peritoneum is filled above by the 
lower extremity ofthe epidydimis, and by the commencement of the 
vas deferens ; these rest on a small mass of mucous substance, which 
rises from the lower extremity of the prolongation of the peritoneunmn, 
and they are united with it posteriorly by a fold, which is detached 
from the posterior wall of this prolongation. 
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At eight months, the testicle itself usually passes through the in- 
jguinal ring, and gradually, until ıhe end of the ninth month, arrives 
‘at the bottom of the sacrum, so that its situation is normal about the 
| period of birth. The prolongation of the peritoneum is then consi- 
‘derably elongated; it is open its whole extent, excepting only its 
lower extremity, which terminates in a cul-de-sac, and it communi- 
ı cates freely by its upper with the proper peritoneal cavity. 

After the testicie has descended entirely to the bottom of the peri- 
'toneal prolongation and of the scrotum, its cavity still continues to 
‚ communicate with that of the peritoneum for a greater or less length 
‘of time, but not more than a few weeks when the development is per- 

fectly normal. But the canal of union gradually contracts at its 
centre, a little nearer the top than ıhe bottom, so that usually that 
portion of the prolongation of the peritoneum which surrounds the 
testicle, begins to be obliterated near the inguinal ring. The upper 
portion of the canal fronı the inguinal ring to the centre of the crural 
arch, or to the place where the vas deferens joins the spermatic ves- 
sels, remains open a considerable time; but when the child is regu- 
larly developed, it is also obliterated during the first months after 
birth, so that it is finally only indicated by a slight depression, which 
by no means always exists. 

The central portion of the canal of communication also is perfectly 
obliterated as high asthe upper extremity of the testicle,and entirely 
disappears in most cases. At least we have rarely been able to see 
any traces of it, although we have made the most careful examina- 
tions on this subject. We cannot then agree with Brugnone and 
Scarpa, that we always find in the adult a special cord, composed of 
cellular tissue, termed by them the bridle (habenula), which they con- 
sider as the remains of a canal of communication, and the cavity of 
which they assert can always be demonstrated by maceration. 

Thus the canal of union is first obliterated, and then disappears. 
Adhesion in it results from its serous nature, and like its disappear- 
ance, it is perhaps fayoured by the pressure of the testicle upon it. _ 

& 2504. Farther, these changes in the situation of the testicles do 
‚not occur at the same period, and uniformly on the two sides; one 
of ıhe two organs usually comes into the scrotum long before the 

other. 

The anomalies in the progress of this phenomenon are as follow : 

lst. The early descent of the testicles. This case is rare: Wris- 


. berg has found the testicles in the scrotum at four and five months, 


and has also remarked that the canal of communication was then 
obliterated.* 


2nd. A suspension of development, from whence several periods 
are retarded, oreven never supervene. This case is much more com- 


* Loder, Journal, vol. i., p. 175. 
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or bothremain in the abdomen or in the inguinal region, from whence 
we may think one or both of these organs are deficient. 

In this case the testicles are arranged in regard to their envelops 
precisely in the same manneras in the feetus, as they are entirely ex- 
posed, and are provided with a gubernaculum. The least anomaly 
is where the peritoneal prolongation is imperfectly obliterated. When 
this last anomaly exists in the greatest degree, the canal remains en- 
tirely open, so that the testicle is inclosed in the same cavity asthe 
other abdominal viscera, although its position is otherwise changed. 
When the anomaly is less, sometimes and most frequently, only the 
upper part of the peritoneum is open, which extends between the in- 
yuinal ring and the obliquus abdominis internus muscle; sometimes 
and more rarely the lower part of the prolongation does not adhere, so 
that not only the lJayer which surrounds the testicle, and which be- 
comes the external layer of its proper vaginal tunic, forms an oblong 
and rounded cavity, nut also we see arise from the upper extremity of 
this sac a canal varying in length, which marks the old canal of com- 
munication; sometimes finally and more unfrequently, the obliteration 
occurs regularly at the two extremities of the canal of union, but the 
central part of this latter continues in a greater or less extent. 

We shall mention hereafter the diseases produced by these ano- 
malies. be 

& 2505. The testicle differs considerably both in respect to’ situa- 
tion and its envelops, whether it is found in the abdominal cavity or 
in that of the scerotum. E 

While it is situated in the abdomen, it is surrounded only by the ° 
albugineous tunic and the portion of the peritoneum which passes on ” 
this memıbrane. 

The fold ofthe peritoneum, which is attached to the latter, is con- 
tinuous with the posterior wall of the peritoneum, and at this period 
the testicle, like the other abdominal viscera, is not inclosed in a 
proper capsule, with which this serous fold is continuous, as are the 
lungs or the heart. E 

The other envelops which cover it in the serotum are developed at 
the expense of tbe gubernaculum, and the prolongation ofthe perıto- 
neum. The peritoneum becomes the external and loose layer of the 
proper vaginal tunic of the testicle, with which, when the testicle has 
descended, the internal layer is continuous, precisely in the same 
manner as it was previously connected with the external wall ofthe 
peritoneum. t } | 

The common vaginal tunie of the testicle and the spermatie cord 
is formed from the cellular tissue within the gubernaculum. j 

At this period also the fibres coming from the two internal muscles 
of the abdomen, which were at first ascending, go outward, and form 
the cremaster muscle. The cellular tunic or the dartos already ex- 
isted in the serotum, and the testicle entered it on descending. 4 

T'hese changes depend principally on the fact that the gubernacu- 
lum gradually turns, so that its internal face becomes external, aud 
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Jits upper extremity becomes the lower; hence the epidydimis which 
{is attached to it, and with it the testiele, are necessarily drawn from 
‘above downward. The prolongation of the peritoneum also emerges 
in the same manner outward, and independent of this inversion, since 
(it already exists before the testicle descends, and it supervenes also 
in bernias which are caused simply by the spontaneous prolapsus of 
\the peritoneum, without any other mechanical change. 

The descent of the testicle is generally explained entirely in ame- 
\ehanical manner, and attributed to the compression produced by the 
 motions of respiration upon the abdominal viscera,* or to the weight 
‘of the testicle,f or to the greater flow of blood into its vessels,t or 
‘finally to the contraction and inversion or to the reversion of the 
ı gubernaculum.$ 

The first opinion is not correct, since when the formation is normal 
the testieles usually descend in the scrotum long betore birth, and 
they are often found in the abdominal cavity long alter parturition, 
when the formation is abnormal. The second is refuted by the 

' habitual situation of the fetus, as the testicle would ascend against 
its specific gravity. The third is juadmissible, because if true the 
testicles should be situated as much lower the younger the fatus is, 
since then they are proportionally the largest. 

The eontraction of the gubernaculum doubtless does not cause the 
gliding of the testicle to the inguinal ring; butit does not contribute 
to its farther progress in the scrotum, for instead of favouring its mo- 
tion in this direction it would rather contribute to raise it. We can- 
not, however, deny that it assists very much to the displacement of 
the organ, and this is proved positively by the great development of 
the muscular fibres of the gubernaculum in those animals where the 
testicles possess alternate motions, whence they enter and leave the 
cavity of the abdomen alternately. 

If sometimes the testicles do not descend, although the guberna- 
eulum exists, we must not conclude that this latter takes no part in 
the phenomenon, since other circumstances may prevent its action, 
or at least may produce the effects ıt generally causes, Farther, its 
eontraction is only one mode of causing the displacement of the tes- 
ticle, and the cause of this displacement is unknown to us. 

$ 2506. Wben man has passed the period ot his virility, the tes- 
ticies diminish a lıttle, at least frequently; but they rarely waste as 
much as the ovaries, and the power of impregnation continues longer 
in the male than that of conception in the female. 

The scrotum gradually relaxes more or less, so that the testicles 
descend lower. 


* Haller. 

+ Haller, Pott. 

+ Haller, Tumiati. 

$ Paletta, Vicq-d’Azyr, Brugnone, 
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$ 2507. The secretion of semen commences about the same time 
that menstruation does, but it usually continues a little longer. 


1l. PENIS. 


$ 2508. About the middle ofthe third month the glans is not yet 
covered by the prepuce, and a deep groove separates it posteriorly 
from the proper penis, which is larger than it. 

Its anterior extremity is imperforate; we only perceive a whitish 
spot at the place where the urethra afterwards opens. But we always 
observe at this period a longitudinal fissure, which sometimes exists 
posteriorly on the small portien of the lower face of the glans, and 
which constantly occupies the anterior extremity of the lower face 
of the penis situated directly next to it. 

Thus the urethra does not extend as far forward as when the de- = 
velopment is completed, and farther its anterior part presents a fis- 
sure below. This fissure, however, by no means extends to the pos- 

. terior extremity of the penis. 

The scrotum is very small, is separated very distinctly from the 
penis forward, and is entirely closed. i 

At four months, the appearance of the scrotum is not changed, but ° 
the form of the penis ıs altered. The glans is a little larger propor- 
tionally, is covered by the prepuce at its posterior and inferior part, 
so that only the lower part of its anterior side is exposed, and we 
remark at the lower part of its anterior surface a longitudinal fissure, 
which is the opening of the urethra. 

Next comes a state directly opposite, which continues during the 
whole of gestation. The prepuce is very much enlarged, covers the ” 
whole glans, and presents only a very narrow opening; it is adapted ” 
so intimately to the surface of this part that it cannot be dıawn 
backward. 

Thus in the normal state there is paraphymosis during the early 
periods of foetal existence, and phymosis during those that succeed, 


III. MAMME. 


$ 2509. The mamm» are already apparent at the third month of 
pregnancy, at which period the nipple is scarcely perceptible, but 
presents a very broad opening. It is worthy of remark that they 
generally contain during the latter period of gestation, and in the 
foetus at birth, a lactescent liquid, of which there is often a consider- 
able quantity. Until tbe period of puberty they present no marked 
differences in the two sexes; but at this time they enlarge more 0 
less in the female. 
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They are more or less hard and solid. As age advances they di- 
hinish, which occurs sooner when their action has been exhausted 
yy frequent lactations. Even where their mass does not seem dimi- 
ashed, and they are even enlarged, the substance of the gland is, 
suwever, replaced by fat. 


ARTICLE THIRD. 


HIFFERENCES IN THE GENITAL ORGANS PRESENTED BY DIF- 
FERENT RACES, 





















(8 2510. Beside the differences depending on the sexes and the 

srıods of life, the genital organs present others which relate to the 

ces of the human species. 

"The most remarkable are those in the external genital organs of 

ee female and the maumz. 

"The internal labia are very long in certain Ethiopian races, among 
ers that of the Boschismans, as we have already mentioned. This 

Üthe origin of the apron of the Hottentots, which the recent obser- 

ttions of Someryille and Cuvier have demonstrated not to be a new 

D. 

he mammzs are also very much developed and very long in the MR 

ttentots, who can throw them over their shoulders. BR 

e have already mentioned the great size of the penis in ne- 


es. : 2 
\ 


ARTICLE FOURTH. 


PARISON OF THE MALE AND FEMALE GENITAL ORGANS. 


2511. We have already mentioned several times that the genital Be 
sans of the two sexes are formed primitively in the same model, ’ 
I that they should be considered only as modifications of the same 
damental type. 

“u fact it ıs easy to demonstrate that all the parts which unite to 
this system exist equally in both sexes, and differ only in size, 
1ation, and structure. Ihe analogy appears much greater the 
uger the fetus is, and that it is fouuded on the nature of things is 
Wved by the fact that they are originally of the same sex. 
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The testicles correspond perfectly to the ovaries in form and func- 
tions, the vessels and nerves they receive, and even, at first, in situa- 
. tion. 

The Fallopian tubes are evidently analogous to the vasa deferentia, 
We however have reason to think they originally communicate with 
the ovaries by straight canals, and by a kind of epidydimis similar to ° 
that which exists in the male between the vas deferens and the tes- 
ticle. E 
The seminal vesicles and the prostrate gland undoubtedly corres- 
pond to the uterus in respect to situation and connection, with the 
vasa deferentia, and the Fallopian tubes; the uterus however is larger 
and more completely developed, and the orifices of the seminal canals‘ 
are more remote from each other. E 

The penis and clitoris are similar in essential respects as to situa- 
tion and structure. They differ only in their respective size, and be- 
cause the urethra does not extend under the clitoris. This difference 
however disappears, when we consider the imperfect development of 
the clitoris is compensated by that of the vagina or nymph=, which. 
must consequently be regarded as the penis and urethra of the male A 
the two lateral halves of which are separated, and which are turned’ 
inward instead of outward. : 

In this respect also the analogy is greater in the early periods, 
since then the urethra does not extend to the anterior extremity of 
the penis. 2 

We explain in the same manner the difference between the bulbo- 
cavernosi and the constrictor vagin® muscles. These two muscles 
correspond; the two halves of the second, however, are united only 
on the median line. | 

The external labia represent the two halves of the scrotum, whi ch 

are separated. 

Themamme differ only in size, and this difference is almost nothin ng 
before the period of puberty. 

Thus the analogy of the genital organs of the female is found im 
the other sex. The history of hermaphrodites will demonstrate that 
the deviations of formation contribnte still more to efiace the difier- 
ences between the two series of organs, and these anomalies produce 
between them so great a resemblance, that it is often very difficult 
to determine to what sex the individual really belongs. 
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ARTICLE FIFTH. 
GENITAL ORGANS IN THE ABNORMAL STATE.* 


I. GENERAL ANOMALIES. 


$ 2512. The genital organs present some anomalies common to 
ae two sexes, and others peculiar to one only, a remark which 
pplies also to deviations of formation and alterations of texture. In 
ais respect we must remark, that the corresponding sections of the 
enital organs usually participate in the same anomalies, or at least 
esent those which are very analogous. 
We observe in both sexes: 

Ist. Suspensions of development and developments continuing 
Üter the type ofthe fetus. Such are: 
‘a. The entire or partial absence of the genital organs. The first 
aomaly causes the total absence of sex, although the rest of the 
dy sometimes indicates clearly to what sex the individual would 
ve belonged if the genital organs had been developed. 
b. Abnormal smallness. 
c. The abnormal continuance of a primitive formation. 
"These anomalies are not rare. 
2nd. Plurality, which is much less common. 
3rd. The too early development, although more common than the 
ceding auomaly, is however a rare phenomenon. 


* Consult, Ist. On the diseases of the genital organsgenerally: Vercelioni, De 
endorum morbis, Leyden, 1725.—2nd. On those of tlıe organs of the female in 
ieular: J.G. Walter, Ueber die Geburtstheile des weiblichen Geschlechts, Ber- 
‚1776.— Justi, Diss. ewhibens observationum seriem circa genitalia muliebria, 
burg. 1798.—Thamm, Diss. de genitalium sexus sequioris varietatibus, Halle, 
“—ärd. On those of the external genital organs of the female : Louis, De par- 
externarum generationi inservientium inmulieribus naturali, vitiosä et mor- 
a dispositione, Paris, 1764.—4th, On those ofthe ovaries; Kruger, Patholoria 
orum muliebrium, Gottingen, 1782.—Motz, De struclura, usu et morbis ova- 
m, Giessen, 1789.—5th. On those of the Fallopian tubes: Leonhardi, Quedam 
AMuharum uterinarum morbis, Wittemberg, 1808.—6th. On those of the matrix 
! of the vagina: A Vater, De morbis uteri, Wittemberg, 1709.—Haller, De 
bis uteri, Gottingen, 1753. —Schwarz, De uteri degeneratione, Jena, 1792.— 
ke, Diseases of fernales, London, 1814.—7th, On the anomalies of the hymen; 
TTolberg, De varietate hymenum, Halle, 1791.—Osiander, loc. eit.—Sth. On the 
ases of the genital organs ofthe male in general: G. Wadd, Cases of diseased 
der and testiele, London, 1815.—9th. On those of the testicle: Henrel, Diss. 
orbis scroti, Strasburg, 1723.—J. Warner, Account of the testicles and the dis- 
to which they are linble, London, 1774.—10th. On those of the prostate 
d: E. Home, Observations pratiques et pathologiques sur le traitement des 
adies de la glande prostate, Paris. 1820.—11th. On those of the penis + Brock- 
n, De excretionis urine impedimentis a vitiis memhri virilis, Strasbourg, 1781. 
haut, De virgevirilis statu sano et morbosa, Wurzburg,1808.—C. Bell, Engrav- 
#0f specimens of morbid parts, London, 1813,.—J. Howship, Practical observa- 
son Ihe diseases of the urinary organs, London, 1816. 
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4th. It is less rare to find the characters of both sexes blended in 
the same individual, one or several parts of whom are formed after 


the type ofonesex, and the rest of the body after that ofthe other 


sex. This anomaly essentially constitutes hermaphrodism. 

öth. Alterations in texture. They are seen most frequently, and 
are most developed, in the genital organs. Not a single new for- 
mation but has been seen insome paris ofthe genital apparatus, which 
undoubtedly depends on the energy of the formative power being 
greater in this than in any other of the organic systems. 


II. SPECIAL ANOMALIES. 


As DEVIATIONS IN FORMATION. 
I. HERMAPHRODISM. 


$ 2513. Hermaphrodism,* which constitutes the second class of 
deviations offormation in regard to quality, isindicared in the forma“ 
tion of the genital organs, of which alone we shall treat here, by the 
formation of one part of the sexual system, after a type contrary to 
that of the rest or of the whole body, that is, with or without an in 
crease in the organs of generation. 
The second case is infinitely more common than the first. 
The genital organs ofthe male assume the characters of the female 
lst. By the continuance of the testicle in the abdomen, and gene- 
rally by the imperfect disappearance of the primitive relations of 
locality. 
2nd. By the interruption of the vas deferens. ;. 
3rd. By the higher situation, the increase in volume, and enlarge-® 
ment of the prostate gland. 
4th. By the smallness of the penis. 
öth. By the different degrees of its imperforation. 
6th. By the division of the scrotum; and the existence between the 
penis and the anus ofa canal similar to the vagina, varying in itsdi 
mensions, which leads to the prostate gland, and which is often at- 
tended by one of the three preceding anomalies. y 
T7tb. By the development of one or ofthe two mammz resembling 
those of the female in respect to size and function. # 
The genital organs of the female assume the characters of the male: 
lst. By the'hernia of the ovaries through the inguinal ring. 















* J. F. Mecke], Ueber die Zwitterbildungen ; in Reil, Archiv. für die Physiolo- 
gie, vol. xii.—Burdach, Die Metamorphose der Geschlechter, odor Entwichlv 
der Bildungsstufen durch welche beide Geschlechter in eidander ubergehen; 
his Anatomische Untersuchungen, part i. 1814,.—All tlıe works which have a 
peared before on the same subject are mentioned there.—Seiler, Observatione 
nonnull@ de testiculorum ea ahdomine in scrotum descensu et parlium genitali 
anomalis, Leipsic, 1787.—J. Feiler, Ueber angehorne menschliche Missbildungen, 
im allgemeinen, und Hermaphrodilen insbesundere, Leipsic, 1520. 
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2nd. Perhaps by the adhesion of the tubes with these glands. 

3rd. Bythe smallness and sloping situation of the uterus, 

4th. By the narrowness and shortness of the vagina. 

 5th. By the enlargement of the clitoris and the extension of the 

ırethra to its surface. 

6th. By the adhesion of the large and small labia. 

7th. By the imperfect development of the mamme. 

All these anomalies do not necessarily coexist in the same organ- 

sm: but hermaphrodism, and the equivocal character of the sex 

rhich depends on them, are more marked, the greater the number 

Öf those existing. 

Generally only one or some ofthe different parts of the genital ap- 

aratus are constructed after different types, and the synonymous 

arts of the two sides correspond. It is much more rare to find an 

«ermaphrodism so perfect that each of the two lateral faces present 

llthe characters of a different sex. 

Finally the greatest degree of hermaphrodism consists in the deve- 

opment of some parts constructed after a sexual type contrary to 

bhat of all the others. 

But few authentic instances of this last and the preceding anomaly 

sre known, and they all differ in respect to quality and quantity. 

All these varieties of hermaphrodism present more or less distinct 

nd perfect analogies with animals. 

Hitherto, however, not a single instance of human hermaphrodism 

jis known where the two sexes were so completely united that it was 

ossible either alone or with other individuals to procreate both as a 
e and female. 

Allimaginary reasonings, however, cannot demonstrate the impos- 

sibility ofsuch a formation, asit exists in many animals, as herma- 

phrodites have been seen which were very nearly in this state, as 

everal phenomena seem even to prove that a perfect male organism 

ometimes possesses the creative power, independent of the other sex, 

nd we cannot to a certain extent absolutely refuse this power to the 

Kemale. 





















II. DEVIATIONS IN FORMATION OF THE SPECIAL GENITAL ORGANS, 


A. GENITAL ORGANS. 
a, Ovaries and tubes, 


$ 2514. Among the primitive deviations of formation in the ovaries 
nd their excretory ducts, the Fallopian tubes, we remark the fol- 
owing, which arise mostly from suspended development :— 

‚Ist. The absence of an ovary, or more rarely ofthe two, with or 
ithout simultaneous absence of its tubes, v 
voL. II. BBB 
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'2nd. Smallness. 

örd. The absence of the vesicles of Graaf in the ovaries of barıen 
women. 

4th. The closing of the abdominal extremity of the tubes. 

This last state is frequently developed after inflammation ; it then 
constitutes a consecutive deviation of formation. 

Another anomaly, which is generally congenital, but more rare, ° 
consists in the hernia of the ovaries and Fallopian tubes through the 
inguinal ring, in which case they resemble the testicles. 


d, Uterus. 


$ 2515. The primitive deviations in the formation of the uterus, 
most of which consist in its suspended development,* are: , 
lst. Its total or partial absence. In thelatter case sometimes the” 
upper and sometimes the lower part is deficient. 
2nd. Its smallness, with thinness of its parietes. 
Srd. The continuance of its form at a primitive degree of deye- 
lopment. 
Here exist several degrees which essentially consist mostfrequently 
in a divison into two halves.f 
When the anomaly exists in the greatest degree possible, the” 
uterusis divided at its upper part into two horns, and also divided 
into two halves by a septum at its lower part. Next come two nearly 
equal degrees: sometimesthe body of the organ is extended into two 
horns, and the neck is single; sometimes the form of the uterus is’ 
normal externally, but its cavity is divided into two halves at its 
lower partby a septum. Next come two other degrees; in one 4° 
groove more or less deep at the bottom of the organ makes it appear 
imperfectly double horned, in the other, it is single externally, while 
its body is divided into two portions. 
Finally, when the anomaly is as slight as possible, the form of the 
uterus is only more elongated. 
These different degrees in the anomaly present very remarkable 
resemblances with the formations'seen in animals, and with animals’ 
situated as much lower in the scale as the deviation is greater. 
Primitive deviations of formation consisting in an excess of the 
formative power, are hardly known. The term double uterusf has 
been wrongly applied to those which present several ofthe anomalies 
mentioned by us. 
The deviations in formation in respect to quality which relate f0 
form and situation, are rarely primitive. 


* See our Handbuch der pathologischen Anatomie, vol.i. 
+ Thamm (loe. cit.) has given a complete list of works published on this sub 
ject.—F. J. Hunkelmeller, De vaginä et utero dupliei, Berlin, 1818, h 
+ F. Tiedemann, Observalion d’une grossesse chez une femme dont la matrie 
etait double; in the Journ. compl. des sc, med., vol. vi. p. 371.—Mad. Boivin 


Memorial de art des accouchemens, p. 85. 
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Ehe uterus however is sometimes oblique, which state is generally 
ended with its obliquity in respect to situation. * 
The accidental deviations of formation are :— 
Ilst. Abnormal situation. The principal varieties of this anomaly 
se the following: : j 
sa. The situation of the uterus out of the median line, in which case 
sgenerally rests against one ofthe sides of the pelvis. 
"b. Obliquity, in whıch its direction is from one side to the other. 
ıis state, especially when the uterus is unimpregnated, generally 
sults from adhesions with the adjacent parts. 
°c. Retröversion,f in which the longitudinal diameter of the uterus 
trresponds to the antero-posterior diameter ofthe pelvis, so that its 
sse is directed downward and backward, and its vaginal orifice up- 
‚rd and forward. This anomaly occurs particularly during ihe 
ırth month of pregnancy. 
d. Prolapsus,f where the uterus, most frequently from an inver- 
en of the vagina, descends more or less into the pelvis. When the 
zina is entirely inverted the uterus is depressed its whole extent, 
'} the lower orifice is situated at the lower extremity of the tumor 
ed by it between the thighs. Usually also the neck is more or 
3 elongated, and the uterus adheres to the primitively external 
e of the‘inverted vagina. ; 
rom the elongation of the neck, however, the body of this latter 
arely situated on the outside ofthe sac ofthe vagina. In thisde- 
ion of formation the orifice of the uterus is rarely completely 
ced.$ 
ometimes theuterus, even when it contains a fotus, forms a hernia. 
nd. Abnormal form. One accidental anomaly in the formation of 
‚ üterus connects it with the proper deviations of formation, as it 
ttended with displacement of the organ. 
"his is inversion,|| which consists essentially in the turning out- 
d ofthe inner face ofthe uterus. Itappears in several degrees, 
ssometimes only the base of the uterus approaches the orifice, and 
setimes it projects through this opening. The tumour it forms in 
‚ latter case differs from prolapsus, as its lower part presents no 
uning. This fact happens only when the cavity of the uterus is 
'siderably distended and its walls are proportionally thin, and the 
n is then compressed or drawn down by the base. T’'hus it is 
rved in parturition, in uterine polypi, &c. 
































"Boer, Abhandlungen geburtschülflichen Inhalts, vol.i. p. 1. 

“Cuyper, De reiroversione uteri, Leyden, 1772-—Korscheck, De retroverso 

‚ Halle, 1799,—One is figured in Hunter, De utero gravido, tab. xxvi. 

!Behmer, De prolapsu et inversione uteri, Halle, 1745.—It is figured in 

sch, Obs. med. chir., obs. 2 and 8.—Baillie, Engr. fasc. ix. fig. i.—Clarke, 

ases of females, London, 1814, tab. i-v, 

FBeclard and Cloquet, in the Bull. de la fac. de med.,vol. v. 1816, p. 114. 

\ Van Sanden, De ig, utert, Leipsic, 1723.—Saxtorph, Auszüge aus der 
ndlungen der Copenh. Gelleschaft, Halle, 1785.—It is figured in Ruysch, 

“anat. chir. cent., obs. x.—Deniman, Introduction to the practice of mid- 

‚tab, xii-xiv.—Baillie, Engravings, fusc, ix,, fig. 2. 
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_ but more rarely than it. - 
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Rupture is a deviation of formation of the uterus oceurring under 
similar circumstances, although it is rare, except in a state of preg- 
nancy; it occurs when parturition is opposed by any cause, and 
is seen, particularly at the lower part of the organ, in a transverse 
direction. 

The obliteration of the cavity of the uterus is generally partial, and 
commonly occeupies the lower part of the organ, to a greater or less 
extent. 

It is sometimes congenital, and may then constitute a primitive 
anomaly; but it frequently supervenes after suppuration and ul- 
ceration. 


ce. Vagina. 


$ 2516. Sometimes the vagina is imperforate, or is even deficient, 
and a loose cellular tissue exists in its place. This anomaly is most 
generally primitive. Its least degree is the closing of the canal, or 
the very great thinness and hardness of the hymen. 
Sometimes the vagina is divided in a greater or less extent into” 
two halves by a longitudinal septum, directed from before backward, 
so that when the division extends to its lower extremity even two 
hymens exist. This anomaly may or may not be attended with an 
analogous state of the: uterus. 3 
‘ The vagina also presents primitive deviations of formation in re- , 
spect to length and breadth. In fact it is sometimes extremely 
narrow and very short, which anomalies exist alone or together. 
The most comınon consecutive deviation of formation is the imper- 
fect* or perfect retroversion of the vagina, attending the prolapsus 
of the uterus. The bladder is then generally drawn downward, and 
very frequently also we find calculi, which may sometimes produce 
the disease, and sometimes have been produced by it.r ; 
The vagina is sometimes ruptured in the same cases,as the uterus, 


d. External labia. 

$ 2517. The external labia are sometimes deficient, from a primi. 3 
tive deviation of formation, or adhere to each other on the median 
line. These two anomalies result from the permanence of a prımi- 
tive state of formation. e 
They rarely contain the abdominal viscera which have escaped 
through the inguinal ring. 4 


* Naudin, Memoire sur les chutes partielles du vagin ; in the Journ gen. 4& 
med., vol. \vi. 1816, p. 259. er 

* Ruysch, Obs, med, chir., obs, i,—Paget (Zond, med. and phys. J0 u 
vol, vi, p, 391) mentions a stone weighing twenty-seven ounces, attended w 
several smaller ones, found in a case of prolapsus of the bladder, 


‘ 
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Sometimes they enlarge‘very much, either suddenly, from the me- 
tastasis of other diseases, particularly ‚blenorrhea, or slowly and 
. gradually. 


e. Internal labia. 


2518. Sometimes also the nymph& are deficient, or adhere. 
These two states may be primitive oraccidental, and developed after 
an inflammation. In some cases they present an opposite anomaly, 

‚, and are double or even triple.* Their unusual enlargement is com- 
monly consecutive or accidental. 


F. Clitoris. 


$ 2519. The clitoris is sometimes unusually large, .and then 
resembles the penis in the male, particularly when tlıe urethra ex- 
tends unusually far forward. Sometimes this part is enlarged in 
consequence of syphilitic affections, and its texture is altered ; 
it then becomes harder, firmer, and irregular. 

Its fissure is an anomaly interesting as analogous with animals. 


B. GENITAL ORGANS IN THE MALE. 


a. Testicles, 


& 2520. The deviations in the formation of the testicles are :— 
Ist. That absence of one of these two organs, which must be distin- 
' guished from its apparent absence, depending on the gland conti- 
tinuing in tne abdomen, 
2nd. Smallness. 
3rd. Permanence in their primitive situations. This anomaly pre- 
sents a great many degrees, from the case where the testicle remains 
below the kidney to that where the canal of communication, which 
\ continues some time after leaving the abdomen, is imperfectly obli- 
terated. This last deviation of formation becomes the cause of con- 
‚ genital inguinal hernia, 
4th. The interruption of the vas deferens, its termination in a cul- 
ı de-sac, the absence of the seminal vesicles.t 
öth. The plurality of the testiceles.. This anomaly is very doubtful. 
' The seminal vesicles also are rarely more than two in number.f 
The consecutive deviations offormation are :— 
lst. Abnormal enlargement, 
2nd. Atrophy. 


%* Neubauer, De friplici nympharum ordins, Jena, 1774. : 

+ See our Handbuch der palhologischen Anatomie, vol. i., p. 685.—A. Bosch, 
ı Diss. sistens observalionem de vesicule seminalis sinisir@ defeclu, inlegris tesli- 
I Bus, vase vero deferente sinistro clauso, Leyden, 1813.— Seiler has published an ex- 
aut account ofthe post-mortem examination of a person affected with cryp- 
! torchis. 

+ Meckel, De duplicitate menstrosa, in Handbuch der pathologischen Ana- 
itomie, vol.ii. p,32., 
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These two states are most frequently attended with alterations of 
texture. 


PU x A ala; 


b. Prostate gland. 


; $ 252]. The prostate gland is particularly subject to enlargement, 
3 which is sometimes attended with a change in its tissue. In this 
case it is usually said to have become schirrous ; this assertion is true 
sometimes, but notalways, Hypertrophy ofthe prostate gland often 
k depends on the development in its substance of fibrous or fibro,car- 
tilaginous formations, which are also as common in its corresponding 
organ, the uterus.* 

The middle lobe of the prostate gland is often swelled abnormally; 
but this swelling does not always exist, which is contrary to Home’s 
assertion. 


c. Penis. 












$ 2522. The penis presents a great number of pıimitive deviations 
of formation, which depend principally on a suspension of develop- 
ment, or the permanence ofa primitive form. They are :— 

lst. Absence. 

2nd. Smallness. 

3rd. Total or partial imperforation, which presents several dif- © 
ferences, either in respect to the degree or the quality, from the 
closing of the prepuce to the opening ofthe urethra in the perineum, 
which is or is not attended with the abnormal smallness of the penis; 
in this case the lower part ofthe urethra, and consequentiy of the 
penis, are in fact cleft on their lower face. E- 

4th. The narrowness of the prepuce, or phymosis, which is gene- * 
rally accidental. e ; 

Sth. The fissure of the penis -at its upper face, which is often 
attended with that of the bladder, and which when existing alone 
makes the transition from this latter anomaly to the normal for- 
mation. a 
. 6th. The complete division of the penis into two halves. This 
deviation of formation is much more rare than the preceding. 

On the other hand, sometimes the penis is more or less perfectly 
double. - 

Perhaps we ought to consider as the first degree of this anomaly, 
the entire separatiou ofthe urinary and seminal passages, which has 
sometimes been observed. 


n Dun: Sur les calcules de la prostate; in the Bull. de,la fca, de mea 4 
vol. vii., p.135. 3 
+ Sixtus, .De difiisione ‚genitalium, Wurtzburg, 1813. } 

+ Bamberger, De ınlussusceplione membran@ urelhr@ iniern@. Wurtzburg 





OF THE GENITAL SYSTEM. 559 


When the organ is perfectly double, the two penises are situated 
ne at the side of or one above the other. Thhislast anomaly presents 
« remarkable analogy with the doubling jof the tongue, the organ 
rhich corresponds to the penis. The first might be regarded as a 
sreater development of the fissure of the penis. 

The consecutive deviations of formation comprehend the unusual 
unlargement of the penis, which commonly supervenes after the de- 
selopment of accidental formations. 

The internal membrane of the urethra is rarely reversed.* 


C. MAMME,. 


& 2523. The mamm» are sometimes deficient on one side, or 
pen both. 

Their unusual smallness in the female and their abnormal size in 
!he male constitute the first degree of hermaphrodism, especially 
vhen in tlıe second case they secrete milk. 

Sometimes they are multiplied as in the mammalia. In the first 
Ikegree of this anomaly one mamma has two nipples: next we find 

everalmammz one above another, two and even three on each side, 
tr on one only.f 


B. ALTERATIONS IN TEXTURE. 
















A. GENITAL ORGANS IN THE FEMALE. 


$ 2524. Of allthe parts of the genital system, alterations of texture 
‘xist most frequently in the ovaries ; here too the most different and 
be most regular new formations appear. The increase in the size of 
ne ovaries must generally be attributed to the forınation of these acci- 
ental productions, although it is sometimes, especially at first, only 
Himple hypertrophy, either inthe whoie substance of the gland, or, as 
s3 more frequent, of one of its constituent parts, the vesicles. ‘The 
nlargement of the ovary is often enormous, and to such an extent 
hhat the organ has been found weighing fifty-five,f eighty-five, and 
“ven one hundred and two pounds.$ 


h ; Eben here Hymen; in the Deutsches Archiv. für die Physiologie, 
vol. viii. p. 
"+ Sometimes the supernumerary mammz exist in unusual parts of the body, 
DDr, Roberts mentions a woman in wbom a third mammz existed in tlıe groin, 
Fitl, which she suckled several children, 

+ Normand, Observation sur la transformation d’un ovaire; in the Journ, gen. 
e med,, vol. Ivi., p- 145.— Valentin, idid,, vol. Ivii., p. 218. 

\ a den Bosch, in Voigtel, Handbuch der pathologischen, Analomie, vol.iüi. 








































560 DESCRIPTIVE ANATOMY. 


The least abnormal formation of this kind is dropsy of the ovary,* 
This state presents some differences. Sometimes, in fact, the liquid 
is contained in one pouch, sometimes it fills several vesicles, of va- 
rious sizes. It also differs much not only in respect to quantity, 
which is often enormous, but also, and even sometimes in the dif- 
ferent cysts ofthe same ovary, in respect to colour, consistence, &e, 

The cysts generally adhere to the substance of the oyary; but we 
frequently also find them entirely loose and very numerous in 
the cavity of this organ, where they seem to have been produced by 
an effusion of serum. This morbid alteration depends sometimes on 
the increase of the vesicles of Graaf, sometimes on a repetition of 
these vesicles resembling the effects of generation, and consequently 
in a formation of serous membranes. 

Not unfrequently these serous membranes contain fat or adipoecire. 

Beside the serous membranes, accidental mucous membranes are 
often developed in the ovaries; these also have the form of eysts, con- 
tain a more or less dense fluid, and belong to the class of atheromata 
or melicerides. 

Another alteration in texture of the ovary, which frequently isseen 
alone orattended with the preceding, is the formation of fibrous, fibro- 
cartilaginous, cartilaginous, or osseous substance, which is fre- 
quently developed in very large rounded masses, and also increasesthe 
weight and size ofthe organ. To this we must refer, if not entireiy 
at least in great part, the formations described as steatoma, sarcoma, 
schirrus, osteo-sarcoma, and ossification of the ovary. = 

To these abnormalrepetitions of nurmaltissues, which frequently 
occur also in the other parts of the body, but/much less commonly 
than in the ovaries, we must add another, which is almost if noten- 
tirely peculiar to these glands. We mean the hairs and the teeth.r 
The hairs are much more frequent than the teeth, and are developed 
in the fat, and the teeth in the midst ofcysts filled with a gelatinous 
mass, so that here the normal type is perfect, both in respect to the 
organ where the new formation oceurs, as in that,of the proportional 
frequency of its appearance. ä 

The nature of the organ in which these productions of bone, hair, 
and teeth occur, and which is the workshop of generation, the period 
of life at which they are most frequently developed, the fact that they 
have often been preceded by coition, finally the numerous cases of 
ovarian dropsy, have led many physiologists to consider them as the 
remains of a foetus which is developed in the ovary. But this‘ 


* Felır, De'virgine, hydrope ovarülaborante, Strasburg, 1762.—Huth, Casus 
virginis hydrope ovarii extinct@, Strasburg, 1768.—Murray, De hydrope ovarüi, 
Upsal, 1780.—Rossum, De hydrope ovariorum, Louvain, 1782.—Julia-Fontenelle, 
Analyse de quelques substances contenues dans les ovaires dans certains &ials 
morbides; in the Archiv. gen. de med., vol. iv., p. 257. ; ; 

t I. F. Meckel, Me&moire sur les poils et les dents qui se develloppent accidentel- 
ern Od le corps; in the Journ. compl. du dict, des sc. med., vol. iv, pP» 
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aypothesis is absolutely inadmissible : for the total disparity ‘often 
observed in respect to number, form, and size, between these abnor- 
smal productions, and the remarkable fact that the hair, the bones, 
sand the teeth are the only parts found thus, while in extraordinary 
ppregnancies all the parts of the foetus are long preserved, prove also 
üthat the act of generation, if necessary to produce them, has not at 
Weast given rise to a perfect foetus, and is confined to developing the 
[parts there found. 

Although in many cases the development of these more perfect 
fformations, and also of all other abnormal formations seen in the 
covary, unduubtedly arises from a copulation not suflicient to give rise 
ito a uormal organism, on account of the unhealthy state of one or 
«of both the parents, their advanced age, or any other cause which 
iweakens in them the power ofgeneration: we cannot, however, admit 
{tbat the male is necessary to produce them, since they have been 
(found in very young girls, where the genital organs were-perfectly 
tuntouched, and they have occurred in other parts ofthe body not only 
‘of the female but in the male. j 

Ifthey are more common and more perfect in the ovary than in 
‘any other of the organs, it is because the formative power is more 
(energetic in this gland.. We must not conclude from this that the 
union ofthe sexes must necessarily have preceded them, and still 
!less are they the remnant of an ovarian foetus. 

The entirely abnormal alterations of texture are much more rare in 
the oyary, probably for the same cause, and because from the greater 
(energy of the formative power, attempts to create new formations are 
there more frequently successful. 

An extremely rare alteration in respect to form, belonging exclu- 
‘sively to the ovary, and the nature of which has not yet been exa- 
(mined, is a large arborescence, formed of several solid tubercles 
united by filaments. This anomaly has been observed by Pro- 

chaska.* 

Otto has seen an analogous production, which was not an inch in 

size.f 

We also have before us two instances, which are recent. In 

opening the cadaver ofa prostitute aged about thirty years, in whom 
were traces of an inflammation of the ovary, we found the tubes ad- 
herent and very thick, and farther the left ovary considerably en- 
larged, very soft, and changed into numerous eminences of different 
figures. In another cadaver of a woman forty years old, on the 
surface of the right ovary were three cysts about four lines in diameter, 
the inner face of which was very much folded, and presented similar 
eircumyolutions. The first case was very probably the formation 
described by Prochaska, which perhaps might have appeared in the 
second, ifthe cysts had been torn, and their inner face had vegetated. 


%* Disquis. organism. anat. phys.,$ 58, tab. v. 
+ Handbuch der pathologischen Anatomie, p: 378, note 3. 
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$ 2525. Alterations in the texture of the uterus are very 
frequent. 

Among the abnormal repetitions of normal tissues we may mention 
principally the fibrous, fibro-cartilaginous, or osseous bodies, which 
must be distinguished from schirrus, although they haye frequently 
been described as such, on account of their hardness. i 

These productions are rounded, sometimes distinct, sometimes 
united in great numbers, and adhere but slightly to the substance of 
the uterus. They generally appear on its external, but sometimeson 
its internal face, and hayea yellowish white tint, and an irregular or 
more or less evidently fibrous structure. They commonly ossify in 
some parts, although their volume has no effect on this phenomenon, 
They then become sometimes extermely hard, so that theyare cut ° 
with diffieulty. They are seen principally about the middle of life 
in unmarried females who have not borne children. 

Hairs and fat are forıned more rarely under similar eircumstances 
in the substance of the uterus. 

All these formations and even the teeihare sometimes developed 
also on the inner face and in the cavity ofthe uterus.* 

The circumstances in which they occur in the last two places allow 
them to be considered as the imperfect products of generation. Those 
in the substance of the uterus are most frequently developed without 
the co-operation ofthe male, although they may be caused also by 
copulation. In this respect they resemble the abnormal formations 
of the ovary. It is very curious that the phenomena caused by them 
in both organs sometimes resemble those of pregnaney.t 

Not unfrequent!y even in these same circumstances other forma- % 
tions are developed in the cavity ofthe uterus, which may be con- 
sidered as ‚resulting from an ineflectual effort to produce a new 
organism, and which resemble either tbe deciduous membrane, or, 
when they have the form of thin vesicles filled with a serous fluid, 
the inner membranes of the ovum. 

The entirely abnormal alterations in the texture of the uterus are: 

Ist. Schirrous and cancerous formations. This alteration does 
not appear, likethe fibrous bodies, in the form of distinct masses; itis 
formed by a change which generally commences at the lower part of 
the organ, and which gradually extends to the whole ofit. The parts 
in which it is situated become at first hard, then swell more or less, 
afterwards suppuräte in the same order, and are thus gradually de- 
stroyed ; abnormal openings are thusformed which communicate with‘ 
the cavity of the abdomen, the bladder, or the rectum, or with several 
of these parts at once. Here as in all other cases of this change, the’ 
lymphatic system is infected, and death is the necessary consequence. 


* See our Handbuch der pathologischen Anatomie, vol.i, p. 525-542. b 
+ Cochon-Dupuis, in the Mem. de Paris, N Monro, Four cases 
of ihe tumefied ovarium; in the Med. essays of Edinb., vol. vi-, p. 278.—In two 
cases pains supervened ; in the first at nine months, in the other atten. E 
+ Patrix, T’raitd surlecancer de la matriee et sur les maladies des voies url 
naires, Paris, 1820, ; 
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[Il these characters distinguish them from the fibrous and osseous 
roductions. (a) 
‘2nd. Polypi are developed on the inner face of the uterus so fre- 
ıentlythat, in twenty cadavers, Portal has found them in thirteen.* 
hhey are distinguished, according to the place where they exist, into 
ölypi of the base, ofthe body, and of the neck: and according to 
häeir degree of solidity into softand hard. They vary much in respect 
bi number and volume. 

' The vagina usually partieipates in the schirrus of the uterus, at 
‘ast at its upper part. Polypi also are developed there, particularly 
‚its summit, but much more rarely than in the uterus. 

' Sometiines hairs grow on the inner face of the external labia. 


B, GENITAL ORGANS OF THE MALE, 


$ 2526. The alterations in the texture of the testicles are princi- 
rally: 

Ist. Induration, a consequence of inflammation. 
'2nd. Dropsy of the vaginal tunic, termed hydrocele. . This disease 
(common. The liquid is commonly serous and limpid; but some- 
ümes also instead of serum we find a solid and opaque substance, or 
hen this liquid is thicker and more viscous than usual, it contains 
ıining lamine very similar tothe fatty substance ofcholesterine, but 
bhich differ from it, as their specific gravity is greater, and they 
sssolve more readily in the alkalies.f 

‘3rd. Ossification, which is situated principally in the epididymis 
td the vaginal tunic. We not unfrequently find in the albugineous 
“embrane rounded plates of bone and cartilage, which are finally 
stached, and become loose in the cayity of the vaginal tunic. These 
-oductions are less common in the spermatiec cord. 
‘4th. Hairs are very rarely developed in them. 


(a) Very recently the mollescence of the uterus has been made the subject of 
search. In anarticle on this subject by Dr. Luroth, we make the following 
tract in regard to this disease :— 
He states that mollescence ofthe uterus is more frequently partial than gene- 
I; it more commonly occupies the internal surface and the cervix, though it 
seasionally extends through the substance ofthe organ. The mollescence pre- 
nts several degrees, blending insensibly with each otlıer. Inthe first, the parts 
> simply softened or very flaceid, geneially with serous or sero-Saneuineous in- 
Htration into the interstices. In the second degree, the structure of the uterus is 
"llfartheraltered. It willscarcely bear handling without reduction into a pulta- 
sous mass. Inthe third degree, the disorganization amounts almost to a lique- 
tion or reduction of the viscus to an inorganic pulp. 
* Observalions sur la struclure des partiex de la generalion dans la femme;in 
© Mm. de Paris. 1770, p. 199.—C. Mayer, Diss. de polypisuteri, Berlin, 1820. 
tr Beclard and Cloquet, Deus observations d’hydroceles rares ; inthe Bull. de la 
2. de med,, vol.v. p. 38, 
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öth. The albuminous and tubereulous formations in the substanee 
of these glands are not rare. 3 
6th. We find also schirrous formations, which change into cancer. 
7th. Fungous formations. 
E; Sth. Cysts filled with a liquid similar to the serum of the blood. 
Sometimes, but rarely, calculi form in the seminal vesicles,* or in 
the prostate gland.f The latter at least are composed of phosphate 













of lime, 
n, The alterations in the texture of the penis are usually of syphilitie 
F origin, ulcers, warts, &c. 
E: C. MAMME. f 
Ri $ 2527. The mamme of the male are subject to but few diseases, 
2 The alteration most frequent in those of the femaleis schirrus. We 
1 however designate by this term new formations, however much they q 
8 differ, for almost all can be developed either alone or with others, in 
= the tissue of the mammary gland.(a) B; 
= CHAPTER V. i 
Br OF THE ABDOMINAL CAVITY. » E 
2 ARTICLE FIRST. 3 
ABDOMINAL CAVITY IN THE NORMAL STATE. 
F: A. PERFECT STATE. 
E: 1. ABDOMINAL CAVITY IN GENERAL. 
\ r $ 2528. After describing the digestive, the respiratory, the urinary, 
# and the genital systems, we proceed to the topography of the abdo 


4 minal cavity,{ the general EEE of which have already been 
we mentioned.‘ 


s 


+8, e- 


* Hartmann, De caleulis in vesicula seminali, Erfort, 1765. % 
+ Pohl, De calculis in prostata inventis, Leipsic, 1737. ; 
(a) Au abnormal formation in the mammz which is not common is that Re: 
ua) one case of which is detailed in the Am. Journ. of the Medical Science: 5 


+ oo De musculis abdominis, perilon®o, vasis ombilicalibus et omento, j 
Turin, 1745. 
$ General Anatomy. 
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A. COMPOSITION. 


\$ 2529. Theupper wall is formed by the diaphragm ; the posterior, 
i the centre, by the lumbar vertebre and the sacrum, on the sides 
y the psoas magnus and the posterior part of the two broad internal 
»odominal muscles: each side is constituted above by the middle por- 
‚on of these two muscles, and the posterior part of the obliquus ab- 
ominis externus, below by the ossa ilia and the descending ramus of 
ae ischium, the anterior by the anterior part of the broad abdominal 
auscles, the rectus, the pyramidalis, the linea alba, the pubis, and its 
cending ramus. The inferior by the muscles ofthe perineum. 

The parts we have mentioned are covered on the inside directly or 
adirectly by the peritoneum. 

Hence the abdominal parietes are most solid in the posterior and 
Aferior parts. We may judge also from the description of the mus- 
Jles which form them, that these also are enveloped in some parts 
aore perfectly than in others. In the latter, the muscular layers 
re thinner and more feeble, or the muscles and their tendons are 
ere entirely or in great part deficient. 


B, FORM. 


$& 2530. Considered generally, the form of the cavity ofthe abdo- 
en is oval. The umbilicus is situated at about the centre of its an- 
eerior face: the half above this cicatrix is a little larger and broader 
han the lower. The anterior wall isthe longest.. The sides are very 
hort andalmost straight. The posterior presentsinequalities produced 
>y the projection of the lumbar vertebr& and the sacrum. It iscon- 
"ex in the centre, at its upper part, and concave on the sides, parti- 
eularly below. "The upper and lower faces are more or less concave. 


€. DIMENSIONS. 


$& 2531. The abdominal cavity is much larger than the thoracie : 
t is the most extensive of the three splanchniec cavities. 


D« CHANGES IN FORM AND SIZE. 


& 2532. As its parietes are formed mostly by muscles, it can vary 
juch in form and size. The most important change is that which 
oecurs regularly andconstantly during respiration, and which depends 
m the alternate contraction and relaxation of the diaphragm. The 
etion of the abdominal muscles also occasionally contract it more or 
ess, to expelthe substances contained in the intestinal canal, the 
wuterus, and even in the bladder, The diaphragm and the other abdo- 
voL. Il, 000 
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minal muscles are generally antagonists, Their simultaneous action ® 
exerted in straining,* produces the greatest possible contraction. 

The abdominal cavity is unusually distended :—— F 

lst. By every thing which normally or abnormally increases the 
mass or the volume of the parts it contains. 

2nd. By the direct accumulation within it of substances of every 
kind, the origin of which varies infinitely. 

In this case all the parts which form its parietes are generally uni- 
formly distended. 

$ 2533. Besides the organs we have mentioned above, the abdo- 
minal cavity also contains the lower part of the aorta, the ascending 
vena-cava, the commencement of the thoraeic canal, the great iliac 
trunks, the lower part of the ganglionnary nerve, and the lumbar 
and iliac plexuses of the last spinal nerves. i 

Allthese parts are attached more or less by cellular tissue and ina 
larger orsmaller part oftheir parietes, especially withthe posterior, less 
to the superior, still less to the inferior, the anterior, and the lower 
region of the side; the upper region of these latter and of the ante- 
rior is entirely loose, except a small portion of the anterior, to which 
the suspensory ligament ofthe liver is attached. J 

Even where there is no continuity between the containing partsand 
those contained, the external faces of these latter are in direct contact 
with the internal face of the abdominal parietes, so that these faces 
can glide or play upon each other, 

As to their situation, the parts contained in the abdominal cavity 
differ principally in this respect, that most of them, viz. the upper re- 
gion of the genital system of the female, and the whole digestive appa- 
ratus except the pancreas and the lower extremity of the rectum, are 
contained in the peritoneum, while the others, especially the great 
vascular and nervous trunks, the urinary organs and the lower part 
of the genital system, are situated out of this membrane. 


Il. PEKITONEUM. 


$ 2534. The peritoneum, + the largest and the most complex serous 
membrane in the body, has a fibro-serous structure in some parts. 
It forms a sac, closed in every part except at the abdoniinal orifices of 


* J. Cloquet, De l’influence des efforis sur les organes renfermes dans la cavitE 
thoracique, Paris, 1820. + : 

+ Wedel, De peritoneo, Jena, 1696.—J. Douglas, Description of ihe veritoneum 
and of that part of the membrana cellularis which lies on its outside, wilhan 
account of all the abdominalviscera, London, 1730.—C. G. Buttner, De peritoneo, 
Konigsberg, 1738.—F. G. Hewsing, Deperiton@o, Giessen, 1742.H, A. Wrisberg, 
De peritoneo diverticulis, illisque imprimis, que per ombilicum et lineam albam 
contingunt, Gottingen, 1780.—A. Vacca-Berling ieri, Memoire sur la structure ; 
du peritoine et sur ses rapparts avec les viscdres abdominauw; in the Memoires de 
la soc. med. d’emul., vol. iii. p. 315.—C. J. M. Langenbeck, Commentarius de 
structurä periton@i, testiculorum tunicis, eorumgue ex abdomine in scrolum 
descensu, ad illustrandam herniarum indolem, Gottingen, 1817. E ; 
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he two Fallopian tubes, where it is continuous with the mucous mem- 
'brane of these passages. Itcovers almost the whole cavity of the ab- 
ddomen, except at the lowest part of the pelvis, and like allthe serous 
smeınbranes, it covers in two different modes the parts on the surface of 
wwhich it passes. In fact, 1st, it envelops them all with its external 
Ilayer, which has the form of asac, but does not touch them; 2nd, 
IIts inner layer is reflectedin severalplaces, andis fitted to the surface 
oof the parts, and forms their external envelop. 
Several anatomists assert, that not only the partsenumerated aboye, 
bbut also all those situated in the abdomen, are contained in the peri- 
itoneum, which divides into an external and an internal layer to em- 
bbrace them. This opinion arises from another, that the condensed 
ecellular tissue on the outer face of the peritoneum, is a special fold of 
!this membrane, But wecannot admit it, sinceithis layer is not serous ; 
füt exists in every part; it does not come from the division of the proper 
sserous fold of the peritoneum, but it is formed by the scalpel, particu- 
lariy when the parts are hardened by immersion in alcohol. 
$ 2535. Like all serous membranes, the peritaneum is highly ex- 
ftensible, so that it does nottear when suddenly or gradually extended 
wery much. Its selidity in the normal state depends upon this property. 

It is not equally firm in every part. The external layer is generale 
mmuch stronger and thicker than the internal. It is strongest in the 
klumbar region, and at its lower and anterior part, and is weakest at 
läts upper part. 

As its connexions with the abdominal parietes are generally slight, 
it yields easily when drawn down, so that its situation and its relations 

with the adjacent parts change in a greater or less extent, when the 

btesticles descend into the scrotum, or when a hernia exists. 


A, EXTERNAL FOLD OF THE PERITONEUM. 


$ 2536. We may distinguish in the external fold of the peritoneum, 
four parietes, an anterior, a superior, a posterior, and an inferior, the 
®=xternal faces of which are almost in every part united to the internal 
tace ofthe abdominal parietes. 


A. ANTERIOR WALL. 


$ 2537. The anterior wall covers the posterior face ofthe linea alba, 
he common anterior tendons of the vroad muscles of the abdomen, 
and the anterior part of the fleshy portion of the transversalis muscle. 
It is attached rather loosely to the linea alba, adheres intimately to 
Üthe anterior tendon, and is connected less firmly with the fleshy por- 
tion of the transversalis muscle. It is serous only at its lower part: 
"but above it is covered on the outside by a very apparent layer of 
transverse and strong fibres, entirely distinet from those ofthe tendons 
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of the transversalis abdominis muscle, and of the linea alba, and 
which terminate near the umbilicus by a semicircular edge, 

From the bladder to the umbilicus the urachus passes over its in- 
ternal face, on the sides of which we obserye the remains of the um- 
bilical arteries, which separate below, are united in a single cord at 
their upper part, penetrate from without inward, and thus produce on 
the.inside the prominences which have been called prolongations of 
the peritoneum (processus peritonei). 

On the inner face of the anterior wall we remark the suspensory 
ligament of the liver (L. hepatis suspensorium) which descends from 
right to left tothe umbilicus. Iltisaconsiderable triangular fold, ex- 
panded like a fan, the posterioredge of which is attached from before 
backward to the upper face of the liver, where it separates the right 
from the left lobe, and in the lower and loose edge of which we distin- 
guish the round ligament of tke liver (L. hepatis teres), which exteuds 
{rom the umbilicus Lo the liver: 


B. SUPERIOR WALL. 


$ 2538. The posterior wall covers the lower face of the diaphragm, 
to which it is loosely attached. 

Near the posterior edge of the muscle the peritoneum is reflected to 
the right on theliver, and not only coversthe whole of this viscus, but 
also when it comes to the fissure of the vena-port, where it forms as it 
werea sheath, the fasciculus formed bythe union ofthe hepatic artery, 
the vena-porte and the biliary passages, goes on the upper part of 
the duodenum, to be continuous there with the small epiploon, the 
great epiploon, and the transverse mesocolon. 

The very short fold between the blunt edge of the liver and the 
upper wall of the peritoneum, is termed the coronary ligament ofthe 
liver (L. hepatis coronarium). 

From the right side, between the union of the posterior edge of the 
liver with the anterior, and the limit of the posterior, superior, and 
anterior walls of the peritoneum, we perceive a larger fold, which is 
the right iriangular ligament of the liver (L. hepatis triungulare der- 
trum). 2 

A similar but much larger fold extends from the posterior edge of 
the small lobe of the liver, and from its summit, to the posterior wall 
of the peritoneum; it is the left trianyular liyament of the liver (L. b 
hepatis triangulare sinistrum), which is continuous forward with the 
superior ligament of the organ. na 

In the place where the esophagus passes through the peritoneum, # 
in proceeding through the esophageal fissure of the diaphragm, this 
membrane covers it in every part, and also in the upper part of the 
stomach. The folds which result from them are termed the right and 
left phrenico-gastrie ligaments (L. phrenico-gastricum, dextrum, aud 
sinisirum). The first is continuous with the small epiploon, and the 
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second with the suspensory ligament of the spleen (L. lienis suspen- 
sorium), which is situated more to the left, between the upper ex- 
tremity of tbe spleen and the posterior edge of the upper wall of the 
peritoneum. 


c. POSTERIOR WALL, 


$ 2539. The posterior wall descends from the upper and posterior 
edge of the liver, from the cardiae orifice of the stomach, from the 
left portion of the small curve of this viscus, and from the upper 
extremity ofthe spleen, above the Jumbar portion of the diaphragm, 
then leaves the posterior wall of the abdominal cavity, and goes on. 
the anterior face of the pancreas and duodenum, to which organs it 
adheres very slightly. After leaving the lower edge of the pancreas, 
the peritoneum goes downward and forward, and forms {he upper layer 
of the transverse mesocolon, a broad and considerable fold, which 
receives anteriorly the transverse colon between its two layers, and 
the inferior layer of which is continuous with the lower part of the 
posterior layer. 

This lower part descends before the aorta, the vena-cava, and the 
kidneys, to which organs it slightly adheres, and afterwards goes 
without forming any fold, on the right or left, or at least without pro- 
dueing any except those which are very small, on the ascending and 
descending portions of the colon, goes also to the right side of the 
kidney towards the duodenum, the anterior face of which it covers, 
intimately uniting this whole intestine with the upper extremity of 
the ascending colon, and after covering all these parts, is continuous 
with the anterior wall, on the posterior portion of the transversalis 
abdominis muscle. 

Only the lower part of the descending colon and the commence- 
ment of the rectum, form a considerable fold on the central part of 
the psoas magnus muscle, and on the upper part of the sacrum. 

In tbe centre of the posterior wall is a fouıth fold, directed 
obliquely from left to right, it descends from the second lumbar 
vertebra, and is termed the mesentery (mesenterium). This fold, the 
root of which is very narrow, enlarges much at its loose edge, which 
 embraces allthe small intestine except the duodenum. It is con- 

_ tinuous below with the right mesocolon, and gives off a small trian- 

_ gular prolongation, wbich serves as a mesentery to the vermiform 

appendage of the cecum. 

It is continuous above with the centre ofthe transverse colon. 

In this place the two layers of these folds separate, and receive be- 
_  tween them the lower part of the duodenum. 
x) 
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D, INFERIOR WALL. 




























$ 2540. We may consider as the lower wall of the external fold of 
the peritoneum, the part of this membrane which corresponds to the 
pelvic region of the abdominal cavity, and terın it the pelvic portion. 

It is attached very loosely to the iliaci muscles, to the lower part of 
the abdominal muscles, to the levator ani muscle, and the sacral 
plexus. It is connected forward with the obturator internus muscle 
and the pusterior face ofthe bladder. It covers posteriorly the upper 
part ofthe sacrum, but does not adhere to it strongly, and isreflected 
inward on the upper part of the rectum. 

It covers below in the two sexes, the inner part of the levator ani 
muscle, to which it is loosely united. 

The anterior and posterior halves of this lower wall of the perito- 
neum, are adapted to each other, between the bladder and the rectum, 
so that in the male the anterior passes from the bladder upon the semi- 
nal vesicles, but does not touch them, and in the female, from the 
bladder upon the upper part ofthe vagina, and the lower part of the 
uterus, which it loosely envelop,. Having thus arrived backward, 

‘ it reunites to the posterior, which comes from the rectum, forming a 
greater or less cul-de-sac between this intestine and the parts we 
have mentioned. 3 

This cul-de-sac is limited on the right and left by two longitudinal 
folds, which extend in the male from the rectum to the lower part of 
the bladder, in the female from the ıntestine to the lower part ofthe 
uterus, and are termed the semilunar folds (plic@ semilunares). 1 

These folds are much smaller, and consequently the cul-de-sac is 
much less distinct from the rest of the peritoneal cavity, the more 
the rectum and the bladder, or the uterus are distended, because then 
the peritoneum is enlarged to cover its parts. | 

The lateral wall of the pelvic portion of the peritoneum, forms in 
the small pelvis of the female a considerable fold, termed the broad 
ligament of the uterus (L. uteri latum). his fold is attached to the 
upper part of the vagina, to all the lateral wall of the uterus, to the 
Fallopian tubes, and to the ovaries, closely covers these parts, and 
lodges between its two folds the vessels and nerves which go to it, 

The most important part of the pelvie portion of the peritoneum, 
is thatincluded between the inner extremity of the iliac crest and 
ihe symphysis pubis.* ä 

The peritoneum forms in this place two Jdepressions, which are 
separated by the umbilical ligament, and by the prolongation of the” 


* Hesselbach, Ueber den Ursprung der Leistenbrüche, Wurzburg, 1806.-—Id., 
Ursprung und Fortschritte der Leisten-und Schekenlbrüche, Wurzburg, 1816.—Id., 
Disquisitiones anatomico -pathologic@ de oriu el progressu herniarum inguinalium 
et cruralium, Marburg, 1816.—R. Liston, Memoir on the formation and the con- 
nections of the crural arch and on the paris conlained in inguinal and crural 
hernia, Elinburgh, 1819. ö 
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jperitoneum which surrounds it, and which may be termed the inguinal 

fosse ; they are distinguished into external and superior, the large, 
sand internal or inferior, the smaller. Atthe place where the ingui- 
mal canal commences, we usually observe in the peritoneum a small 
“depression, which is often connected with a cord formed of cellular 
ttissue, which passes through this canal. This depression frequently 
forms a greater or less sac. Itis always a remnant of the prolonga- 
ttion which formerly extended from the peritoneum into the scrotum. 
The external inguinal fossa represents a pyramid, situated between 
the peritoneal prolongation and the commencement of the inguinal 
ecanal. .The internat is adapted on the median line to that of the 
oopposite side, from which it is always more or less completely sepa- 
rated by the projection of the urachus. It corresponds directiy to 
&he inguinal ring. 

































B. INTERNAL FOLD OF THE PERITONEUM. 


& 2541. The internal fold of the peritoneum which covers the out- 
side of the parts situated in the cavity of the abdomen, is much thin- 
öner thau the external. Itis not arranged exactly in the same manner 
ien regard to all the narts it covers, forit is attached directly to some, 
and to others only by more or less considerable prolonvations, In 
everal portions ıt extends on the almost loose part of the surface of 
he orgaus, and forms prolongations, which are sumetimes loose and 
oating, and sometimes contribute also to unite one organ with 
another, independent of the common envelop. 

Allthese internal prolongations of the peritoneum, whatever be 
bheir relation with the organs, are formed of two layers, all the cor- 
‚ugated faces of which adhere to each other, while the smouth faces 
re loose and turned outward. We ınay then term them generally 
he folds uf the peritoneum. 

The folds between the external layer of the peritoneum and the 
intestinal canal, are termed the mesenteries (mesenteria).* 

Those which are shorter but broader, and which exist between the 
»xternal fold of the peritoneum and the other parts, particularly the 
tomach, liver, spleen, &c ‚are termed the igaments ofthe peritoneum 
IL. peritonei). Their names are derived sometimes from their form, 
ınd sometimes from the parts which they unite. We have already 
entioned most of them, in describing the external layer: and shall 
return to them when speaking of the epiploon. 

The fulds which extend froın one viscus to another, are the epiploa 
"omenta, s. epiploa).f 


* J.S. Henninger, De mesenterio, Strasburg, 1714.—J. Fantoni, De mesenterio, 

asis chyliferis et Iymphaticis ; in the Diss. anat. renov. V.—Stock, De szatu 
nteriinalurali el pr@ternaturali, Jena, 1755.—M. Malpiyhi, De omento, pin- 

dine et adiposis ductibus; in Opp, omn., vol. i. p. 227. 

+ Henrieci, Diss, sistens novum descriplionem et iconem omenli, Copenhagen, 

738.,— Haller, Omenti nova icon.; inthe Icon. anat. fasc. I, aud opp. min., volsi. 
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Those which only project on the surface of a viscus, are termed 
the epiploie appendages (appendices epiploice). , 

The last two kinds of folds differ from all others, as they are 
extremely thin, so that many anatomists have even considered their 
reticulated or perforated structure as a normal arrangement. 


A. MESENTERIES, 


$ 2542. The best mode is to commence the history of the folds of 
the peritoneum by that of the mesenteries. 


a. Mesentery. 


$ 2543. The proper mesentery (mesenterium) is directed obliquely > 
from above downward, and from right to leit; it extends from the 
left side of the body of the second lumbar vertebra, to the right 
sacro-iliac symphysis. j 

It is composed of two layers, a right and aleft, which are sepa- 
rated in the upper two thirds of the mesentery, by the third or the 
ascending portion of the duodenum, but which unite beyond this 
portion, and in the lower third of the mesentery. 

The posterior edge, which rests on the vertebral column, is termed 
the root of ihe mesentery (radio mesenterü). It is much shorter than 
the anterior, by which it is attached to the small intestine, so that its 
layers separate on arriving at the intestine, which they receive 
between them, and narrowly embrace them in all their extent. #2 

The mesentery enlarges imperceptibly from its upper and lower 
parts, to its centre. Its greatest breadth is about four inches., 

Between the two layers which compose it, and which are easily 
separated, are cellular tissue, fat, lymphatic ganglions, blood-vessels 
lymphatic and chyliferous vessels, and nerves. hi 

It is continuous at its upper extremity with the transverse meso- 
colon, at the lower, with the triangular mesentery of the vermiform 
appendix of the cecum, which is attached to the left side of its eir- 
cumference, and the left side of which is perfectly loose, and con- 
tinuous with the ascending mesocolon. 7 


db. Mesocolon. 


$ 2544. The colon is not, like the small intestine, attached to: 
posterior wall oftheabdominal cavity by a very long fold, which per- 


—Reebmann. De omento sano et morboso, Strasburg, 1753.—P. Van Naemer, De 
Jabrica et usu omenti, Leyden, 1764.—Chaussier, ‚Essai sur la structure et les 
EBee des epinloons; in the M&m. de Vaec. de a 
stellung der Gehroses und der Netze, Weimar, 1812. 
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kits it to float freely. On the contrary, it is attached more firmly 
nd immovably by the mesocolou. : 3 

After covering the centre of the duodenum on the right side, the 
sosterior wall of the peritoneum goes on the ascending portion ofthe 
solon, and covers it anteriorly, but not posteriorly, or at least but 
sery rarely, where it is exposed on the anterior face of the kidney. 
Jöven when the ascending colon is entirely enveloped by the perito- 
“eum, the fold which attaches it is always very short. 

The cecum is most generally attached rather more loosely to tlıe 
jpper part of the iliacus muscle. 

There’are often detached from its summit two triangular folds, 
lireeted from right to left, and from above downward, which leave 
setween them a depression, the base of which is formed by the iliacus 
auscle and the c@cum, and into which, particularly when the cavity 
; eonsiderable, a greater or less portion of the intestine enters and 
; strangulated. 

The transverse mesocolon (mesocolon transversum), which is unin- 

erruptedly continuous with the ascending mesocolon, isan elongated 
“uadrilateral fold, about four inches high, which extends from right 
» left near the centre of the abdominal cavity, and which is much 
Jigher in the centre than on the sides. 
lt arises on the right from the centre of the duodenum, in the 
ntre from the anterior face of the pancreas, often also from the 
light side of the posterior face of the stomach, farther, and towards 
he left, from the extremity of the duodenum, and is attached to the 
ansverse colon by its anterior edge. 
At its commencement on the right on the duodenum, it is continu- 
s above and below with the portion of the posterior wall of the 
eritoneum, which covers the duodenuın anteriorly, and intimately 
nites this intestine to the colon. 

Farther on the right, its upper layer closely unites with a greater 
tr less portion of the great epiploon, so that hence, a quadruple layer 

om the duodenum to a greater or less portion of the right half of the 
reat curve of the stomach exists, and this union of the right edges 
(fthe great epiploon and transverse mesocolon, always closes in this 
hlace the sac formed by these two folds. 

It imperfectly divides the internal fold of the peritoneum into two 
alves, a sııperior, smaller, and an inferior, which is larger. 

The descending mesocolon, the direct continuation of the preceding, 
> quadrilateral atits upper part, and does not generally surround tbe 
whole circumference of the descending colon. It arises from the 
Apper part of the anterior face of the left kidney, but comes also in 
ts centre, where it is more extensive, from the anterior fold of the 
osterior tendon of the transversalis abdominis muscle, finally below 
here it is larger than in any other part, and often also as broad as 
She transverse mesocolon, from the left psoas muscle and the sacro- 
iac symphysis of the same side., 
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A small part of the upper portion of the rectum is attached to the 
anterior face of the sacrum by a short fuld of the peritoneum, termed 
the mesorectum. 


B. EPIPLOA, 


a. Great epiploon. 


$ 2545. The great epiploon, epiploon gastro-colique, descends by 
its upper edge: 

Ist. From the lower part of the fissure of the spleen, and from its 
lower extremity, where it is united with the gastro-splenic ligament. 

2nd. From all the great curve of the stomach, 

3rd. From the commencement of the duodenum, 

It is adapted to the anterior part ofthe eircumference of the trans- 
verse colon, goes before the small intestine, and generally descends 
into the pelvis, where it terminates by a loose edge. 

Its straight edge unites with the transverse mesocolon, and is 
attached by the left to the lower extremity of the spleen, and also to 
the left extremity of the pancreas and the transverse colon, uniting 
with the posterior wall of the peritoneum. 


d. Small epiploon. 
$ 2546. The small epiploon, epiploon gastro-hepatique (epiploon hepa- 


tico-gastricum), descends from the fissure of the venous canal, from 
the left portion of the fissure of the vena-port& and the capsule of 


Glisson, towards the small curve of the stomach, from the cardiac to 


the pyloric orifice, and floats before the lobe of Spigel. 

The two epiploa communicate by the portion of tbe peritoneum 
which covers the anterior and posterior faces ofthe stomach, and thus 
forms, with the stomach, the anterior wall ofa sac, the lower wall of 
which is constituted by the transversecölon and thetransverse meso- 
colon, and tbe posterior by the upper part of the posterior wallofthe 
peritoneum. F 

The upper part of this sac, which is placed between the liver and 
the small curve of the stomach, communicates with the inferior, 
situated between the small curve and the transverse colon, by a 
greater or less opening, which is found between the posterior wall of 
the stomach and that of the peritoneum, in the part where the small 
curve of the stomach, near its right extremity, ıs not attached to the 
posterior wall of the peritoneal sac. 

The whole sac or the cavity of the epiploon communicatfes with the 
‚peritoneal cavity by the Juramen of Winslow (foramen Winslowi), a 
rounded, oblong opening, situated on the right side ofthe abdomen, 
bounded on the Hight by the fissure of the vena-portz, forward by the 
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fascieulus formed by the vena-porte, the hepatic artery, and the 
Übiliary passages, on the left by ihe first curve of the duodenum, and 
}below by the posterior wall of the peritoneum, which the ascending 
\vena-cava covers in this place 

When we separate the liver and duodenum, and consequently 
remove from this latter organ the portion of peritoneum which extends 
(from its summit to the liver, in forıning a sheath around the fasci- 
ceulus we have mentioned, a more or less broad, semicircular fold is 
(formed, having its loose edge turned downward ; this is termed the 
Ihapato-auodenal ligament (L. hepato-duodenale). 

We may produce also in the same manner an analogous fold 
Ibetween the first curve of the duodenum and the upper extremity of 
tthe right kidney. This last fold is the duodeno-renal ligament (L. 
dduodeno-renale). ’ 

The foramen of Winslow is situated beiween these two folds. 


c. Epiploic appendages. 


$ 2547. The epiploic appendages (Appendices epiploic@) are short 
}prolongations of the peritoneal tunic of the large intestine; they are 
‚rounded, oblong, varying in breadth, filled with fat in fleshy people, 
sand with a reddish, gelatinous liquid in lean persons. They arise 
[principally from the anterior side of the edge ot this tunic. 

They are observed along the whole length of the colon, but they 
sare not arranged exactly in the same manner in all parts of thıs 
lintestine. 

They always receive a considerable vascular branch, which comes 
ffroım the mesocolon. 
They are generally arranged in two rows. 

These rows are situated on the outside aud the inside of the intes- 
!tine in the lower portion of the descending colon, ou the lower edge 
lin the transverse colon, finally on the internal and anteriur edge ıu 
üthe descending colon. 
In this latter point one of the two rows,the longest, is much nearer 
he intestinal extremity of the mesocolon than in the ascending colon. 
In the ascending colon, the epiploic appendages receive the 
external and internal branches of ine mesenteric vessels. In the 
frest of the colon their vessels come only frum the lower and internal 
Übranches of those of the intestine. 
The mesocola from also at intervals near the intestine similar pro- 
Hongations, which are directed frum above downward. 
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B. PERIODICAL DIFFERENCES, 


I. REGULAR AND GENERAL DIFFERENEES, 
























$ 2548. Ist. The abdominal cavity is much larger in proportion to 
the chest, during the early periods of existence, than when the sub- 
Ject is fully grown, but its pelvic portion is infinitely smaller. 

2nd. Until thethird month of pregnancy it extends by means of a 
prolongation, the length and the breadtlı of which are in direct ratio 
with the youthful age of the new being, and which encloses a portion 
of the intestinal canal, with the umbilical and omphalo-mesenterie 
vessels, in the umbilical sheath formed by the inner membrane ofthe 
ovum, so that this sheath then really makes part ofit. Theanterior 
cayity is covered by a prolongation which is also refiected on the = 
viscera which it contains. 

In the feetus of three months, the anterior wall of the peritonreum 
extends already on the opening of the umbilicus, through wbich the 
umbilical vessels enterand depart, but does not give off in this place 
a prolongation which penetrates into the cord. 

We do not perceive at first any well marked difference between 
the general ligaments andthe umbilical sheath; but this difference is 
seen in proportion asthe development ofthe skin progresses. Hence 
in the full-grown fotus the root of the umbilical cord is surrounded 
by a cylindrical fold of skin, which is about four lines long, and is 
usually more distinct from theumbilicalssheath on the right side than ° 
the left,* the inner face of which is strengthened by some fibres of 
the linea-alba. 

The umbilical ring is much broader the younger the fetus is. It 
gradually contracts, and in the full-grown fetus it exactly surrounds 
the umbilical vessels. Its lower part particularly is intimately united 
with the umbilical artery by a short and firm cellular tissue ; the cel- 
lular tissue which unites the upper with the umbilical vein is looser. 
The umbilical ring is already surrounded in the full-grown foetus 
with very strong and perfectly developed tendinous fibres, while the 
linea alba, less advanced in all these respects, is formed only of 
indistinct and proportionally shorter and narrower tendinous fibres. 

After birth the portion of the cord left on the body of the infant 
dies in its whole extent where it is’covered by the umbilical sheath. 
Instead of the cylindrical fold of skin, there forms a depressed cica- 
trix, the navel or umbilicus, the depression of which depends princi- 
pally on the disappearance at this period of the prominence previ- 
ously formed by the umbilical vessels and tbe gelatine of Wharton. 


* Scemmerring, Ueber Nabelbrüche, Frankfort, 1811, p. 7 
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It depends also on the general law that the cicatrices of the skin are 
ittended with a greater or less contraction. The collapsing of the 
nmbilical vessels also assists to forın it. Afterward the depression 
Üücreases as much more as there is fat deposited in the surrounding 
arts, for this fluid never accumulates in the cicatrix. 

' The umbilical ring and the peritoneum gradually adhere very inti- 
ately with the cellular tissue and the skin which covers tbem. In 
ae book on embryology we shall mention the changes in the umbi- 
cal vessels. 

‘3rd, Inihe male and female foetus, the peritoneum forms another 
iıl-de-sac, the diverticulum of Nuck (diverticulum Nuckü), which ex- 
unds through the inguinal canal and inguinal ring. This diverti- 
ılum is connected with the development of the testicle in the male. 
has even the same use in the female, but as it here recefves no 
jgan it is much narrower and shorter, and often disappears before 
te end of the last month of pregnancy. 

The great epiploon appears in the second month of pregnancy. 
natil the fourth there exists only a simple prolongation of the peri- 
saeal coat of the stomach, which is not yet connected with the trans- 
nrse colon. 

The epiploic appendages of the large intestine appear at the fifth 
sonth of pregnancy. 


II. ACCIDENTAL DIFFERENCES. 


63 2549. The abdominal cavity is considerably distended during 
'sgnancy: but it returns almost entirely to its normal dimensions 
er parturition. We have not observed any markea difference 
bher in the region of the umbilicus or in other parts, even in those 
males who have had several children, nor has Semmerring.* But 
‘ skin being much less extensible, wrinkles are formed in the 
meral integuments of the abdomen by pregnancy, which are not 
in in females who have had no children. 


C; DIFFERENCES RELATIVE TO SEX. 


' 2550. The abdominal cavity is smaller in proportion to the 
st in the male than in the female, in whom it is much longer and 
ower atits upper part, but much broader in the lower, that is, 
ts pelvic portion. The hairs of the pubis also differ in their 
angement. Iu fact in females they suddenly cease, and occupy 
pr the centre ofthe space between the umbilicus and the symphysis 
“is, while in the male they extend in a point to the umbilicus. 


* Loc. cil.,p. 25, 





ee Tee ren 





578 DESCRIPTIVE ANATOMY. 


ARTICLE SECOND. 





















OF THE ABDOMINAL CAYVITY IN THE ABNORMAL STATE. 


A. DEVIATIONS OF FORMATION. 


$ 2551. Ist. When the upper half oftthe body is not perfectly de- 
veloped, inacephalia vera, the abdominal cavity presents more orless 
the same deviation of formation atits summit, so that sometimes only, 
the pelvis portion exists, and tkis also is (requently narrower than in 
the normal state, 
In other cases, on the contrary, tumours, congestions, liquids, &e., 
often distend it very much. / 
. 2nd. Curvature of the spine, which sometimes, but very rarely, 
eonstitutes a primitive deviation of formation, naturally causes a 
greater or less alteration in the form ofthe abdominal cavity andthe 
situation of the parts within it. @ 
3rd. This cavity not unfrequently presents anomalies depending on 
the permanence of one of the degrees of formation through which it 
successively passes, that is, the openings and prolongations first exist- 
ing at its upper or lower extremity do not disappear in a greater or 
less portion of their extent. This causes congenital umbilical hernia, 
and the abnormal communication between the viginal tunic of the 
testicle and the cavity of the peritoneum, which give rise to conge- 
nital inguinal hernia. ; 
Frequently also the connections of the abdominal parietes with the 
parts contained in this cavity, particularly those of the external and 
internal layers ofthe peritoneum, are abnormal. E 
This abnornal state is sometimes, but rarely, the effect ofa primi- 
tive deviation of formation. It is generally consecutive. # 
It is much more common to observe unusual connections, adhe 
sions, which are generally the consequence of an inflammation ofthe’ 
peritoneum, and which are caused by effusion. Sometimes even in 
this casc allthe organs surrounded by the peritoneum are so blended 
in one mass that they cannot be perfectly separated; but they gene- 
rally adhbere only in some paris. 
Solutions of continuity are very rare, and generally constitute 
primitive deviations of formation. F 
Ifthe adhesions occur so thatthey produce a kind ofbridge between 
the two parts, this arrangement may induce in the cavity oftheabdo- 
men the same consequences as certain solutions of continuity, as at 
opening also results from them ; but this is a subject naturally con- 
nected with that of internal hernias, of which we shall speak here: 


after. : : 


4th. The abdominal viscera are not unfrequently displaced. M s) 
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of these displacements are termed hernias,* which term. includes 
cevery abnormal situation of a viscus which leaves the eavity in 
iwhich it is normally situated, or which entersinto a generally abnor- 
ımal compartment of the cavityin which it is situated. 

The ürst case constitutes the external, and the second the internal 
Ihernias. 


I, EXTERNAL HERNIAS, 


$ 2552. The most importaut points in the history of hernia are, 
tthe relations of the displaced parts with the integuments, the nature 
«of the herniary parts and the changes in them, finally the place 
iwhere the hernia occurs, and the peculiar phenomena presented by 
«each species of hernia in the first two respects. 

ist. Nature of the envelops. Beside the integrity of the common 
finteguments, which occurs first in most hernias, the most general 
ceondition of this anomaly is the existence of a herniary sac, produced 
!by the elongation of the peritoneum. 

The internal hernias differ in this respect from the external: for 
Üthe parts which have passed through an abnormal opening in the ca- 
wity of theabdomen are notsurrounded with a herniary sac. Besid»s 
ssometimes we find no sac in the external hernias, whither it has neveu 
“existed, as when the peritoneum is torn, or it has been destroyed by 
€compression, suppuration,;or gangrene. |! 

The herniary sac is principally deficient in phrenic hernia, from a 
trupture of the peritoneum. 

On the other hand the peritoneum and the cellular tissue which 
urrounds it externally gradually thicken and become harder to some 
“extent, particularly at the entrance or neck of the herniary sac, 
vwhich happens particularly after long compression. 

Not unfrequently also inflammations arise from the prolongations 
wwhich extend from one point ofthe eircumference of the herniary sac 
tto the others. 

 2nd. Nature ofihe abdominal oryans which form the hernia. We 
‘must consider here the quality of the organs, their state, and their 
frelations with the herniary sac. 

a. Hernia is most generally formed by a portion of the small inies- 


* J. G. Gunz, Observationum analomico-chirurgicarum de herniis libellus, 
Eetpeic, 1744.—G. Vogel, Abhandbung aller Arten der Brüche, Leipsic, 1756.— 
. Po 


adivisionem herniarum novamque hernie ventralis speciem proponit, Prague, 1764. 
Arnaud, Memoires de chirurgie, London, 1768, vol. na, T. Ritcher, 42- 
Ahandlung von den Brüchen, Leipsic, 1778.—Monteggia, Qu@dam de hernis; in 
Vehe Fasc. anat. path, 1793.—J. and C. Wenzel, Eilf Beobackiungenueher Brüche; 
Hin Loder, Journal für Chirurgie, vol. iii. pt. ii. 1800, p. 217-258.—A. Monro, T’he 
"morbid analomy of Ihe nıman gullet, p. 363-542.—J. F. Meckel, Handbuch der 
alhologischen Anatomie, vol, ii. pt. i. 358-484.—A. Boat Traite pratique des 
Bann, Farlı, ee EN TANTE oquet 
cherches anatomiques sur les hernies de !’abdomen, Paris, 1817-1819, —Bresche t 
AEssai sur la hernie fmorale, Paris, 1819, { f 





tt, Treatise on ruplures, London, 1756.—J. T. Klinkosch, Programma quo 
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tine or of the epiploon, more rarely by a portion of the large intes- 
tine, still more rarely by theliver or a portion of the urinary or 
genital organs. We, however, possess severalinstances of hernia of ° 
the uterus, the ovaries, the Fallopian tubes, and the bladder. An 
intestinal hernia usually includes all the eircumference of the intes- 
tine. Wevrarely find in it only a portion ofthe surface of the organ, 

b. The herniary parts are abnormal, either in respect to their situa- 
tion only, oralso in their functions and texture. This latter case hap- 
pens particularly when, from a want of proportion between the capa- 
city of the herniary sac and the volume of the part displaced, this 
latter is compressed, strangulated, whence it inflames, and even be- 
comes gangrenous when the disproportion continues. If gangrene 
occurs, theherniary portion is separated from that which is contained 
in the abdominal cavity, which causes, when hernia of the intestine” 
exists, the formation ofan abnormal opening termed an artifical anus. " 
Some and even large portions of the intestinal canal may be de- 
stroyed, although no feeces escape intothe abdomen, and without the” 
close of the natural opening. This close in fact occurs sometimes” 
from the effusion of fibrin all around the opening produced by the 
gangrene, which is obliterated at first on the side of the cavity ofthe’ 
intestine, then externally. It occurs even in some cases where there 
was not the least direct communication between the upper and lower 
ends of the intestine. 

c. The herniary parts do not generally adhere at first to the herni- 
ary sac, exceptingtheir envelops, as when, for instance, in the hernias 7 
of the ascending or descending colon, the displaced part is primitively 
united to the sac: but afterward, exudation which succeeds inflam-” 
mations of the serous membranes so rapidly, causesthe serous mem- 
brane of the herniary sac to adhere more or less intimately with the” 
displaced viscus. The hernia is then said to be adherent. u 

3rd. Certain regions of the abdomen are more subject to hernias’ 
than others; particularly those which have a sloping situation, and’ 
which on account of their structure, are but slightly resisting. The 
most common hernias arebubonocele and merocele, which takeplace, one 
through the inguinal ring, the other through the crural arch. The 
inguinal hernias become scrotal when these viscera descend into the 
scrotum. The bubonocele is more coınmon in males, and the mero- 
cele in females. Next come the umbilical hernias, then the veniral, 
next those through the foramen ovale, then the phreniec, and lastly the 


ischiatic and the lumbar. x 

a. In inguinal hernia, the viscera always emerge through the in; 
guinal ring, but do not always come tbere in the same manner. In 
the erternal or oblique inguinal hernia, which is infinitely more com- 
mon than the other, the viscera emerge through the inguinal canal, s0 
that the tumour has at first an oblique direction; on tie contrary, IM 
the internal or right inguinal hernia, it proceeds directly from above 
downward, towards the ring on the inside of the old umbilical artery, 


and passes through or distends the loweı part of the broad internal 
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Aodominal muscles which are situated beforeit. Hence the differences 
tween these two hernias, in respect to their envelops and the rela- 
ons of the tumour with the adjacent parts. 
The external inguinal hernia is inclosed in all the envelops of the 
Meermatie cord, consequently, in the cremaster muscle and the com- 
Ason vaginal tunie. The spermatic cord is situated behind the tumour, 
Mad follows the same direction. The epigastrie artery is reflected 
om without inward, and from below upward, behind this tumour. 
ae form of the hernia is oblong, at least at first. 
AThe internal inguinal hernia is not generally enveloped by the 
®master muscle and the vaginal tunic, but only by the cellular tissue 
the serotum. It is situated on the inside of the cord, does not pass 
fore it, and sometimes is found behind it. The epigastric-artery 
Mcends at its inner side, and its form is rounder. 
Although these differences occur generally, the rule is however 
Mibject to exceptions. Thus in one case, the cremaster muscle evi- 
antly passed on the anterior face of an internal inguinal hernia.* 
another case, the spermatie cord proceeded transversely ou the 
ck ofan internal hernia, towards its inner side, and farther, near 
| posterior side. Finally, in a third, the epigastrie artery ascended 
Aithe inside of the tumour.t = 
(Congenital hernia is a variety of external inguinal hernia, in which 
: viscera descend in the unobliterated prolongation of tbe perito- 
kam, and are consequeutly situated in the same cavityas thetesticle, 
ich even sometimes adheres to them before leavıng. We must 
D compare with external inguinal hernia, that recently described 
!£he injantile hernia, where the displaced viscera are engaged in 
'vaginal tube. This hernia may present two forms. Sometimes ı 
act, the vaginal tube is open its whole extent, buth on the sideo. 
‚ testicle and that ofthe abdomen, and sometimes only on one side. 
Ithe first case the herniary sac does not touch the testicle, as does 
organ displaced in congenital hernia. In the second, when the 
"inal tube is open at its upper part, the hernia is euveloped by a 
ond sac, which forms it, exactly as in any hernia, the part con- 
Yıed in the sac is by this sac. Wben, on tbe contraıy, the tube is 
sed above, the sac uccupies also the upper part of the vaginal 
"ie, but in a still more complex form, since this tunic sends to it 
‚ envelops, an external and an internal. 

he external is arranged as in the second case, and the relations of 
‘vaginal tube are not changed. The internal, on the contrary, is! 
ühed back at its upper part, and reversed by the hernia, whence in 
(case the sac is smouth externally. We conceive tbat in all these 
*s the number of the envelops of the hernia ie augmented, and 
‚it is really provided with a double sac, In the first it may be 


add, On hernia ; in the Dublin hospilal reports, Dublin, 1817, vol.i. p. 281. 
5 esselbach, Leisten-und Schenkelbruche, Wurzburg, 1815, p. 45. 9 
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complicated with a common congenital hernia ; in the second also, 
two hernias may coexist.* 

Inguinal hernia is much more common in the male than in the 
female, because the inguinal ring is broader in the male, and the va- 
ginal prolongation remains open much longer in him. » 

b. Crural hernia takes place below the crural arch. It is rounded, 
andis generally situated on the inner side of the crural vessels, before 
the epigastric artery, usually also before the obturator artery, even 
wben the latter comes from the epigastric artery, sometimes, however, 
behind it. Its neck issituated in the male directly below the upper 
part ofthe spermatic cord; in the female below the lower part ofthe 
round ligament of the uterus. It is more common in the female than 
in the male, on account of the greater distance between the symphysis 
pubis and the anterior extremity of the iliac crest. 

c. Umbilical hernia occurs either through the umbilical ring, or in 
its neighbourhood, through a fissure in the linea alba. The first case 
is the most common when the tumour existsas soon as the child comes 
into the world, and depends on suspended development. The second 
is still more so when the hernia is formed there accidently. It fre- 
quently has a rounded form, and is rarely oblong. E 

d. Ventral hernias are observed principally inthe epigastric and 
the inguinal region, around the ring. 2 

e. Ovular herniat occurs through the space at the upper and 
outer part of the foramen ovale. It is then situated very deeply 
before the obturator vessels and nerves, below and behind the adduc- 
tor muscles of the thigh. 

f. Phrenic herniat supervenes in very different parts of the dia- 
phragm, and it is destitute of a sac more frequently than any other 
hernia. It is congenital much more frequently than accidental, 
which undoubtedly depends on the necessity of extreme violence to 
produce it, for since when it occurs the viscera are displaced in @ 
direction opposite to their weight. ' 

g. and h. Hernias through the sciatic notch and the lumbar region, 
are extremely rare. The second has no peritoneal envelop, and is 
generally formed by the kidneys. . 

“ 
II. INTERNAL HERNIAS. 


$ 2553. The internal hernias$ are occasioned by abnormal open- 
ings, or by culs-de-sac existing in the cavity oftheabdomen. 
lst. Abnormal openings exist sometimes in the internal portion 
of the peritoneum, that which always occurs, and sometimes form 
after partial adhesions between parts which should be separated. 


* We have enlarged a little on this subject, because it does not seem completel: f 
exhausted by Todd’s remarks, since the publication of our Handbuch der patno= 
logischen Anatomie, vol. i. pt. 2. p. 416. 

7 Buhle, De hernid obturatoria, Halle, 1819. 

+ Zwanziger, De hernid diaphragmaticä, Halle, 1819. eh ni 

$ Meyer, De strangulationibus intestinorum in cavo abdominis, Strasburg, 1776 
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, The openings of the first kind, which are more rare, occur princi- 
“ally in the mesentery.* 

Those of the second class may be developed in all parts. We have 
\bserved almost allofthem in cadavers. The partial adhesions which 
Üive rise to them, may take place, 

a. Between several portions of the intestine. 

b. Between the small intestine and the anterior edge of the liver. 

c. Between the upper face of the liver and the upper wall of the 

eritoneum. 

d. Attoe summit of a diverticulum of the ileon, especially by a 

ilament which still exists there, and which is formed by the remnant 

Öf the omphalo-mesenteric vessels.t : 
e. Between the vermifurm appendix ofthe cacum and a portion 

f the mesentery, the intestinal canal, and the uterus.f 

f- Between the epiploon and the base of the uterus, or’any other 

bdominal organ, or even the parietes of the peritoneum. Itis the 

ost common of all the adhesions.$ 

‚9. Between the ovary, especially when its enlarged, and the base 

öf the uterus. 

2nd. Abnormal depressions are formed by the mesentery,|| the 
üladder,@l the vagina.** In the last case the bladder is situateıl in 
he wallofthe vagina, particularly the anterior, which isthen turned 
aver.tt 

We conceive that these parts, which are then lodged in one of these 
epressions, can undergo the same changes asin an external hernia. 


B. ALTERATIONS IN TEXTURE. 


& 2554. We ought to mention particularly the alterations in the- 
ttexture of the peritonenm,tt and which are common to it with the 
other serous membranes. 


* Heuermann, Chir. operat., vol. i. p. 627. —Saucerotte, in the Mem. de l’ac. de 
echir., vol. iv. p. 239, —Monro, Anat. of the gullet, p. 537. 

+ Van Deveren, Annot. acad. V.—Monro, loc, cil.,tab. xx. p. 538. 

z Monro, Phys. essays of Edinb., vol. ii. p. 402.—Otto, Patlhol. Anat., p. 280. 

$ I a, Obs. anat., p. 65.—Monıo, Anat. of!he gullet, ». 533.—J. P, Weid- 
mann, Memoria casus rari in gynaceis pr@cipue adnolandi; cum uteri anticä 
facie omentı margo ex aliguä parte coaluerat ; pregnuns felu, medium gravidi- 
"talis non assecula, inopinalo morilur, Munich, 1818.—Gartshore, in the Med. obs. 
sand ing., vol. iv. p. 223.—Haen, Rat. med., pt. ii. c. iii. $2,— Knoblauch, Diss, de - 
dentero-mesoecolocele, Leyden, 1707. 
| Neubauer, Descripl. anat. rarissimi peritonei conceptaculi tenuia inlestina 
sa ee m abdom. visc, sechisa tenentis, Jena, 1776.—Van der Kolk, Diss, exhi- 
Ibens ohserv, varü argumenti, Groningen, 1793.— Lawrence, love. cit. 
© Meckel, Handbuch der pathologischen Anatomie, vol. ii. p. 467.—Cooper, 
I Ueber Brüche, p. 96. , 
*# Meckel, Handbuch der pathologischen Anatomie, vol. ii, p. 450, 
++ Clarke, Diseases of females, tab, iv. 
tt J.G. Walter, De morbis peritonei, Berlin, 1787.—Goelicke, De mesenterii 
saffeetibus, Halle, 1742.— Stock, loc. cil.—Reebmann, ve. cit.—Halder, De morbis 
Komenti, Gottingen, 1786.—A. Portal, Observations sur les tumeurs et engorge- 
ımens de l’öpiploon; inıhe Mdm. sur plus, maladies, vol. i. 1800, p. 67.—Scou- 
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This membrane is frequently inflamed in a greater or less extent, 
and thus more or less broad and firm adhesions are formed. Inflam- 
mation of it also produces either in its external or internal layer, an 
induration, a thickening which is often very great, several lines in 
extent. I'his alteration is caused particularly by a long continued 
inflammation. We may also mention another which depends on the 
same cause, and is almost peculiar to the peritoneum ; it is the deve- 
lopment on its inner face ofnumerous small miliary elevations. | 

The abdominal cavity is very frequently the seat of dropsy, which 
is there called ascites. Serum most generally occupies the whole 
cavity:: in some cases only the epiploa are filled. 

Sometimes considerable masses of fat are developed on tke ınner 
face ofthe peritoneum, even in persons not very fieshy. The great 
epiploon, particularly, presents frequent instances of this anomaly, 
and it has then weighed thirty pounds.* 

Össifications on the external face of the peritoneum are rare: but 
we frequently see them at intervals on its internal face, particularly 
ou the surface of the spleen. The epiploon sumetimes presents a 
similar formation.t 

Rounded, cartilaginous, and osseous masses, similar to those found 
loose in the artieulations, are rarely developed on the inner face of 
the peritoneum : they finally become loose, leaving their attachments, 

Hairs occur in the epiploon still more rarely. 

We not unfrequently find on the two faces of the peritoneum, and 
in the epiploa, serous cysts, and larger or smaller masses of hydatids, 
The serous cysts also are sometimes detached and become loose.+ 

The external, and more frequently the internal layer, particularly 
the epiploa and the mesenteries, also are frequently the scat of accı- 
dental formations, of more or less solid whitisn substances, which are 
described as atheromata, steatomata, &c., and which frequently 
become heavier than the fatty tumours mentioned aboye. 

Ruptures of the reservoirs in the abdomen produce effusions 
into its cavity of bile, blood, or of the contents of the intestines ur 
the uterus. 

The air which sometimes fills the cavity of the peritoneum, or 
only that of theepiploa, comes from the same source in some cases. 
But probably this is not always its origin, for sometimes, although 
very rarely, this fluid is exhaled by the vessels, {he action of which 
is changed. 


ie in 
Eee eg rn ee 







tetten, Me&moire sur P’anatomie palhologique du peritoine; in the Archiv. gen, 
de med., vol. iii. p. 497; vol. iv. p. 386; vol. v. p. 537.—D,. V. Van Leuwen, 
De periloneo ejusque inflammatione, Utrecht, 1819, 

* Portal, Anat, med,, vol. v.p, 127, . 

+ Mongin, Sur la petrificalion de l'&piploon, Paris, 1755, 
‘ + Desbas, De hydrope periton@i saccalo, Gottingen, 1761, 















EMBRYOLOGY. 585 


BOOR VI. 


EMBRYOLOGY. 
$ 2555. When all the parts of the body have acquired their re- 


$spective and normal proportions, and the genital organs also are per- 
Hfectly developed, the individual is fit to propagate the species by 
“eonnection of an individual of the other sex. Im describing the 
Jperfect state of the genital system, we have already mentioned the 
conditions on the part of these organs, in order that coition may be 
Jproductive. The connection of the two sexes causes in the female 
Üthose changes which result in producing a new organism, and which 
Jis termed conception.* 


CHAPTER I. 
CONCEPTION IN THE NORMAL STATE. 


$ 2556. Before detailing the pheromena presented by conception 
Wwe must establish the following corollaries : 

Ist. The fetus is produced, and not merely developed, since we per- 
jceive no trace of it beiore coition followed by impregnation. 





* The works we shall mention treat more or less Ben, ofthe changes in the 
r tganism of the female and of those in the new being :—J. C. Aranzi, De humano 
fetulibellus, Venice, 1751.—Fabrice of Aquapendente, De formatofetu, Padua, 

1604.—G Harvey, Exercitaliones de generatione animalium, London, 1651.—C. 
relincourt, De conceptü, Leyden, 1685.—M. R. Besler, Admirande fubrie@ hu- 
ane muliebris parlium generationiinservientium et fatus fidelis quinque tabulis 
factenus nunguam vivis, delinealio, Nuremberg, 1640.—Haller, Historia nuperie 
disseclionis femine gravide, Gottingen, 1734.—G. Noortwyk, Uleri humani gra- 
Didi anaolme et historia, Leyden, 174 ‚=D; Monro, T’he dissection of a woman with 

Mld,andremarks on gravid uteri; in the Ed. phys- and liter. 'essays, vol.i.,art. 
“—A. Monro, Additional observations on gravid uterus; ibid., art. 18.—J. G. 














Ri@derer, Icones uleri humani observationibus illustrate, Gottingen, 1759.—C.N. 
Wlenty, Demonstratio uteri pragnantlis mulieris cum fatu ad parlum matur., Nu- 
remberg, 1761.— Azzoguido, Observationes ad uteri constructionem pertinentes, Bo- 

na, 1773.—G. Hunter, Anatomia uteri gravidi tabulis illustrata, Birmingham, 
74.—E. Sandifort, De utero gravido ; in the Obs. anat. pathol., vol.ii. Leyden, 
78.—J. Burns, Anatomy of the human gravid uterus, Glasgow, 1797.—Moresch, 
De utero gravido, Milan, 1817.— Maygrier, Nouvelies demonstrations d’accouche- 
nens, Paris, 1822. —Mad, Boivin, Memorial de l!’art des accouchemens, Paris, 
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2nd. The mostgeneral condition necessary to produceitistheaction > 
ofthe normal seminal fluid of the male on the genital organs of the 
other sex, in. a state of maturity, and when their vitality ıs exalted. 
3rd. The most important of the special conditions is the necessity) 
ofa certain relation, a certain resemblance, between the male and 
the female organism.* 
The first problem to resolve is the mode in which the semen of the 
male produces conception. On this subject there are two opinions: 
lst. Some admit that the semen arrives at the ovary through the 
uterus and the Fallopian tube, that it causes directly the changes 
which occur in this organ, and even that its substance unites more or 
less in the uterus with the product of the ovary, to give rise tothe 
new organism. | 
2nd. Others think that the semen does not act on the ovary directly, 
but only secondarily, by a change which it causes in the whole or- 
ganism or in the genital organs, and does not contribute by its proper 
substance to form the new organism. 
The principal facts in support of the first hypothesis are : 
lst. The necessity of a channel for the semien, in order that the 
impregnation may occur, since it does not happen when the cavity 
ofthe female genital organs is interrupted. 
2nd. The semen found in the uterus and the Fallopian tubes in fe 
males who died during or shortly after coition. 
3rd. The necessity of copulation even to produce a new organism 
for it is difhicult to admit that impregnation may occur equally in any 
part ofthe body destitute ofan epidermis, or at least covered by an epi« 
dermis as thin as that of the genital organs, as has been asserted. 
4th. The analogy of those animals in which the eggs are impreg 
nated on leaving the body ofthefemale by the semen of the male. 
But these facts are not suflicient to demonstrate the exactness of 
the hypothesis they are adduced to süpport : 
lst. In regard to the first argument, sterility may possibly depend 


necessarily act on a certain organ, as the uterus or vagina, in order 
that impregnation may occur. a 

2nd. Perhaps the fluid found in the uterus and Fallopian tubes/was 
not semen, but was secreted by the female genital organs, and thisi 
often found in the cavity of these two orgaus. 

örd. The third argument proves only that the semen must act of 
a certain organ. 

4th. The fourth proves at most that the condition mentioned i 
rigorous in the animals to which it relates. Still it does not evei 
demonstrate this, as the ova of these animals are surrounded by & 
"thick layer of mucus. j 


* Wolstein, Ueber das Paaren und Verpaaren der Menschen und Thiere, Al 
tona, 1815. } 
S; Treviranus, Biologie, vol. iii. p. 407. 
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We may also adduce against this lıypothesis and in the support of 
e second the following arguments: \ 
Ist. The experiments in which yellow bodies at least have been | 
eveloped, although the Fallopian tubes had been carefully tied.* = 
2nd. In careful experiments on generation semen has seldom been 


ärd. In most animals the genital organs are so arranged, that on 
secount of their length and tortuousness in {he females, the marked 
prominences on the neck of the uterus, and the shortness of the male 
frgans, it seems almost impossible for the semen to arrive at the 
Tvarıes. 

4th. The uniform sensation of pleasureand numerous general signs 
bhich attend impregnation. 
Hence it follows that the influence of the male is confined to exalt 
eformative power in the female to the degree necessary to produce 
ae new being. This increase is manifested, as we shall soon state, 
$y the direct formation in the ovary of a new organ, a temporary 
Era which secretes a fluid possessing the power of spontaneous 
trowth. ä 


ARTICLE FIRST. 


(OF THE CHANGES IN THE GENITAL ORGANS PRODUCED BY 
COITION AND CONCEPTION.T 


ORGANS OF COITION. 


$ 2557. Coition usually changes the external genital organs very 
uch ; the hymen is generally more or less perfectly destroyed. Its 
mains give rise to the caruncule myrtiformes, which term applies to 
aree or four small eminences, most generally triangular, which are 
tuated on the sidesand posterior parts ofthe vagina. The existence 
fthe hymen is not, however, a certain mark of physical virginity : 
Arst, because this membrane has frequently been found, not only in 
‚males who had several times had connection, + but also in others 
rho had given birth to foetuses more or less advanced, and foetuses 


*# 7. Haighton, in the Phil. trans., 1797, 
"#8. Pinean, De virginitatis notis, graviditate et partu, Leyden, 1654, 
"# Osiander (/oc. eit., p. 24.) mentions several enses of it. 
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even seven months old;* and. second, because it may have been 
destroyed from other causes, and even may not exist from a primitive 7 
deviation of formation. 4 

The enlargement ofthe vagina and the disappearance of its corru- 
gations are still less constant and sensible. 


II. FORMATIVE ORGANS.T 
A. OVARIES. 


$ 2558. 'The internal organs of generation are modified not by coi- 
tion, but only by conception. \ 

A special body, termed the yellow or ylandular body (corpus luteum 
s. glandulosum), } is developed in the ovary. It is a rounded, soft, 
very vascular tissue, composed of several lobes; it projects above the 
surface ofthe ovary, becomes about as largeas a cherry, and incloses- 
a cavity which opens externally. The number of the yellow bodies“ 
usually corresponds to that ofthe new organisms which haye been 
formed. “ 

From experiments on animals, these bodies arise from the change’ 
ofone and not probably of several ofthe vesicles of Graaf, which, from % 
being a simple serous membrane, is changed into a glandular organ, 
that is, itsorganism becomes more complex, andit acquires the fa- 
ceulty of producing a liquid different from the serum of the vesicles. 
As the yellow body differs in its structure from all the other glands, 
the fluid it secretes has also peculiar characters: it is the generating 
fluid, the semen of the female. 1 

The influence of the male semen is the usual and regular cause of 
this change, which however seems to occur also from the effect of 
other stimuli, perhaps ofthe imagination or unnatural indulgences, 
In fact several rare cases, where yellow bodies have been found in 
unmarried females and virgins, and always attended with {he pheno- 
mena mentioned above, lead us to think that the formation of these 
bodies had been preceded by the act of coition, and by impregnation. 
However as they have been found in animals generally sterile, as 
mules, our opinion as concerns females is very probable ; but we are 
not authorized by facts to think that the change of the vesicles of 


* Tolberg, De var. hym., p. 14.—We have in our cabinet the anatomical speci-' 
men, which is very remarkable. 172 £ j 
+ M. Malpighi, De cornuum vegetatione, utero, viviparum ovis , in the Opp. 
omn., Leyden, 1687, vol.i. p. 211.—A. Bertrandi, Observations sur les EL, ‚glan- 
duleux, sur la matrice et sur l’ovaire dans l’dtat de grossesse ; inthe iscell, q 
Taur, vol.i. 1758. ? 4 
+ Brugnone, De ovariis eorumgue corpore lulen observaliones analomice; 0 
the Mem. de Turin, 1790,—Roose, Ueber die gelben Körper und Eierströhe, 
Brunswick, 1800. 
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raaf into yellow bodies can be produced except by an unusual in- 
Arrease in the propensity to generation. * 

A Some have mentioned yellow bodies found in newly born or very 
@#roung animals; but it is easyto reply to this objection that every yel- 

How substance found in the ovary is not a yellow body. Nor is the 
trgument drawn from the fact that the number of the yellow bodies 
oes not always correspond to that ofthe oflspring, conclusive. Ifthe 
Auumber of yellow bodies be fewer than that of the offspring produced 
@ä,y the female, this circumstance agrees with their signifieation, since 

se yellow body as well as one testicle may produce several new or- 
Mranisms. Farther one or more of these bodies also might disappear 
Ar several be blended together. In the case where they were more 
Ahiumerous than that of tlıe offspring ; 1st, it is necessary to mention 
Arxactly ifthese which were supernumerary did not arise from anterior 
#sonceptious; 2nd, it would be possible, even in admitting that the ani- 
Mhnal has never conceived previously,that generation has not proceeded 
“eyond the production of a yellow body, or that its production was 
st. Besides we are very much disposed to consider as very uncer- 
Main, observations in the cases where it is pretended that the number 

if yellow bodies and that of theoffspring differed, for the examination 
FE more than two hundred women, and females of different mamma- 
Mia in the state of pregnancy, has conyinced me, that the number of 
nellow bodies which from the absolute identity of all their characters 
ay be considered as produced by the same generating act, always cor- 
esponds to that of the young. Observers known for their correctness 
bnave come to the same conclusion,+ while contrary assertions do 
ot appear to be well supported. ; 

The cavity of the yellow body is gradually obliterated; the body 
tself diminishes, collapses, and hardens. These changes do not 
haappen exactly at the same period, and we have remarked generally 
sa the human species or in animals, at least in respect to the size of 
“he body, they are not very large during pregnancy, while after par- 
Kurition they evidently increase more rapidly. This phenomenon js 
worthy of notice, as it teaches us that although the function of the 
*ellow body and the oyary generally has passed at this period, vitality 
ıowever continues to be more active in them on account ofthe great 
Jaegree of vitality in the uterus. Fartherthe yellow body rarely dis- 
‚ppears entirely, although it diminishes extremely. 

Haller f and several others since his time have attributed the dis- 
overy of the yellow bodies to Volcher Coiter; $ but it really belongs 
#0 Fallopius,|| who mentioned these bodies twelye years before Coiter, 


' * Joerg, Von der Zengung, p. 15]. 

+ Haller, ZI phys., vol. vill, pt.ii, p. 29-38.—-Hunter, Anatomische Beschrei- 

7 des menschlichen schwangern Uterus, Weiinar, 1802, p. 90. 

t El phys., vol. viii, p.38- 

% Obs.anat. 1573, p. 124, Vesicule quadam continebant aquam limpidam, * 
edam luteum humorum. 

| Obs. unat., Venice, 1561. Vidi quidem in üisdem (ovariis) quasdam veluti 
VOL, II, EEE 
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and nearly in the same language. Malphighi* and Graaff disco» 
vered their uses. 

$ 2559. According to Osiander } the vesicles of Graaf and the 
yellow bodies have no connection with generation, because the former 
have no openings. He asserts that alter coition the parts which are 
changed into new organisms are developed on the surface of the 
ovaryin the form of miliary vesicles, one of wbich is detached and 
falls into the uterus, He adds that we must consider these corpuscles 
as ova: 1st, because they never appear before impregnation; 2nd, 
because they are always observed after coition followed by impreg- 
nation ; 3rd, because many are found in the cadavers of young females” 
dying after a few pregnancies; 4th, because many are turgescent, 
others empty, and finally others resemble simple eicatrices; th, be- 
cause they disappear entirely when the female is sterile. E 

These reasons do not seem satisfactory tous. The vesicles men- 
tioned may be developed after copulation and disappear during life, 
although there were in fact no ova, since coition, when followed by 
conception, produces as great and to a certain extenut even analo- 
gous changes in remote parts and in the whole organism. 

Besides we have frequently found the ovaries of females, physi- 
cally and morally virgins, covered with a dense miliary eruption, 
and in them the vesicles were too numerous to admit Osiander’s 
opinion in respect to them. 

Finally we may allege against this hypothesis the exact history 
of the changes in the vesicles of Graaf after impregnation. 3 

The only argument adduced by Osiander to reject the use attri- © 
buted to the vesicles of Graaf has no weight except against an un- 
important opinion, that the vesicle itself is detached, and that the’ 
yellow body grows in its place ; but this has no weightaat all when, as 
seems to us more correct, we consider the yellow body a vesicle 
changed, which, according to all observations, is provided on the 
surface of the oyary with an opening communicating with its cavity, 
and through which the formative fluid may escape. 


B. FALLOPIAN TUBES. 


$ 2560. The only change produced by coition in the Fallopian 
tubes is this; soon afterthis act they are applied to the ovaries, so as 
to embrace a greater or less portion with their fimbriated extremity 


vesicas aqua velhumore agueo, alias luteo, alias vero limpido, lürgentes ; in tie 
Op». omn., Venice, 1606, p. 106. 3 
. '%* Doc. cit, p. 223. ; 
+ Loc.cit., p.: 331. 
+ Handbuch der Entbindungskunst, Gotlingen, 1802, vol.i. p. 129-145. 
s 
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dtoreceive the fluid poured out by the yellow body, which they 
en carry into the uterus. 

AlTheir approximation to the ovaries is favoured by the portion of 
sall intestine situated in the lower pelvis; for this portion tenses 
» ligaments ofthe ovaries and the broad ligaments of the uterus, 
ıs fixes the glands in their position, and applies the tubes to their 
Arface, so that they extend a little on the outside of them.* 


€. UTERUS,. 


‘3 2561. The structure of the uterus + undergoes remarkable 
Aanges in many respects, and the new organism is developed within 


AlEven before we perceive anytrace of the new being, we already 
Add the uterus a little enlarged at its upper part, its substance is 
ter, looser, more lamellar, its component layers are more distinct, 
\vessels are dilated, its inner face is smooth but irregular, extremely 
scular, and also covered with numerous very minute floccul®, which 
hanot be seen except with a microscope, and finally it is covered with 
sultaceous matter into which the vessels extend, and which passes on 
#Eı neck of the organ, so asto close the cavity of the body. This 
sstance resembles coagulated blood. It is thickest at its upper 
t, where i$ isconnected with the uterus more intimately than in 
j’ other place. Below it is very thin and united to the organ more 
sely, and even does not adhere to it at all.t 
ne vaginal orifice and the neck are also filled with a viscous, 
ning substance, similar to gelatine. 
[Uhesechangesincrease uninterruptedly until the end of pregnancy, 
ich generally continues“ten lunar months. 
[The fibrous texture becomes more and more distinct : it cannot well 
jperceived$ except during pregnancy orin analogous states of the 
tus, when this organ also enlarges, as for instance, when abnormal 
Wmations are developed within it. Itis then certain that if the 
es do not form during pregnancy they are at least developed and 
y much enlärged at that time. 


 Autenrieth, Veber die eigentliche Lage der innern weiblichen Geschleeht- 
ite ; in Reil, Archiv. für die Physiologie, vol. vii. p. 294. 
 Beside the works already mentioned in respect to the uterus, consult also : 
Vater, De utero gravido, Wittemberg, 1725.—Beyer, Ulrum in gravidis tolus 
@qualiler extendatur, Paris, 1729.—P, A. Boehmer, Silus uteri gravidi 
a, ac sedes in utero, Halle, 1748.—B.S. Albinus, Tabula uteri gravidi, 
“den, 1748.—Id,, De utero gravido nonnulla ; in the Annot. acad.,). ii. cap. v. 
» Weitbrecht, De utero muliebri (gravido) observaliones analomic@ ; in N. C. 
Im vol. i. p. 337. 
' The case of a young woman who ‚poisoned herself in the first month of her 
ancy, by Th. Orle; to which is added an account of the appearances after 
!h, by I. Hunter ; in the London med. trans. for the improvement of med. 
$ chir, knowledge, vol. ii. p. 63. 
IThis remark has been made a by Vesalius (De corp. hum. fab., book v. 
Y.), and by Santorini after him (Observ. anat. c,x-i, $ 13). 
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Hence why the uterus, although it enlarges and becomes much 


softer, is not only distended but enlarges considerably. 

Some days after parturition occurs, when the term of pregnancey 
has been normal, the uterus weighsat least twenty-four ounces, as we 
have proved by examining twelve cadavers of females dying at this 
period ; so that even then, although the organ had already collapsed, 
its weight was to that of the uterusina virgin as 24: I. 

Another question now presents itself, viz. do the parieties of the 
uterus, which, from the preceding remarks, are not only distended, 
but also become thicker, remain the same, or do they grow tbinner ? 
The latter perhaps is true, notwithstanding the increase in the mass 
and weight, on account ofthe considerable extension of the uterus 
during pregnancy. 

This problem has been resolyed several ways.* 

Those who admit that the parietes of the uterus preserve the same 
thickness, or even become thicker, explain the contrary assertion by 
saying that the thickness ofthe uterus, considered generally, varies in 
the state of pregnancy,f and that an uterus, when filled with the 
product of conception, has not the same thickness in every part.f 
We may also say that sometimes the uterus, from a pathological state, 
is not properly developed, and is only distended, which perhaps is one 
of the causes which contribute to render parturition painful. 

Our observations made upon sixteen uturi at all periods of gestation, 
leads us to think that very probably the parietes become a little but 


not much thicker at first, and thattowards the end of pregnancy they 


gradually become much thinner. 
In fact we have found the parietes ofthe uterus six lines thick, three 


weeks after conception; five, at the beginning of the third month; 


four, at the commencement of the fourth ; at the end of this’month, 
four in two cases ; three at the upper part, and four at the lower in 
a third, and five in a fourth case; at five months, three lines thick 
in one case, twoat the upper part, and four in the lower in another; 


at six and seven months, a little less than three; at eight months, 


from two to two and a half lines in one case, and in another, three 


lines at the upper part, and more than four at the lower: they have 


appeared to us a little thinner at nine months. 
On the contrary the uterus when collapsed after parturition is ge- 
nerally an inch thick at the end of seven, eight, and nine months. 


The veins and the arteries of this organ are extremely dilated, so 


that the venous trunks are as large as the axillary veins. These two 
orders of vessels become less tortuous as the uterus enlarges. 


* Haller has collected most ofthe opinions on this subjeet (Z/. pAys,, vol. vill. 


p.2.p. 58) 


+ For instance, F. A. uien De polypis; in the Annot. Ac. Berol., 1785, p-3« u 


+ Hunter, loc. eit., p.2l. 
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The dilated veins of the uterus have very improperly been termed 
ssinuses. 

The place where the blood-vesels are most developed is where the 
ınew organism unites directly with that of the mother, that is, at the 
insertion of the placenta. 

2562. The form of the uterus is also considerably changed. As 
{the body only ofthe organ is developed during most of pregnancy, the 
(disproportion between it and the neck always becomes greater, and 
{even, as when the neck is finally distended, in the latter periods of 
|pregnancy it sbortens in proportion asit enlarges, the disproportion 
‘only becomes still more perceptible, so that the uterus is rather oval 
than pyriform, especially near parturıtion. 

This organ also becomesconsiderably thicker from before backward 
|in proportion toits breadth than it was before, although it still conti- 

nues to be a little more broad than thick. 

The orifice of the vagina begins to become round at the first month. 

$ 2563. Great changes supervene also in the situation of the 


 uterus. 
During the first two months of pregnancy the uterus gradually de- & 
scendsa little in the pelvis, so that its orifice is more easily perceived re 
with the finger introduced intothe vagina; but at three months it & 
begins to reascend, and also changes its direction, its base goes farther RB 


forward, and its orifice backward. These changes increase so much, 

as pregnancy advances, that it becomes more and more diflicult to 

reach the os tincz, and more so asthelower part of the anterior wall = 
of theuterus is erowded from above downward, before it, by the lower 
part, the head of the child. In most cases, in proportion as the 

uterus is developed, its base rises, and becomes evident through tlıe 
distended integuments of tbe abdomen. 

The anterior face of the organ, especially in the latter months of 
pregnancy, is situated directly behind the anterior wall of the abdo- 
minalcavity. It pushes the small intestine upward, backward, and 
on the sides; at least this intestine very rarely descends between the 
uterus and the anterior wall of the abdomen,* and this case probably 

“ never happens at the end of gestation. 

2564. After parturition the uterus contracts,. and in a few days 

its parietes are more than an inch tbick.f 

Its volume returns gradually, and even during the first few weeks, 

to the size it had before pregnancy ; its vessels contract, and at the x 
same time its loose and lamellar structure disappears. It however ! 
always remains larger and softer thau in a female who has never 
 borne children. It begins to diminish much and to become harder 


_ only atan advanced age. 


The orifice of the vagina, which in the latter period ofpreganancy 
had become a rounded opening, resumes its ancient form : but it is 








_  %* D. Monro, in the Edind. Essays, an. ob., vol. i.p, 456, Atthe sixth month 
of pregnancy. 

5 Hunter, loc, cit, 
‚EEN2 
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generally torn more or less deeply, whence it is uneyen and corru- 
gated. The lips, particularly the posterior, are thicker and longer. 
They are adapted to each other less exactly. 


ARTICLE SECOND. 
DEVELOPMENT OF THE NEW ORGANISM.* 


$ 2565. The first origin of the new organism is very obscure.. We 
do not know whether the fluid secreted in the yellow body directly 
assumes any form, so that the ovary furnishes a vesicle filled with 
liquid, which isthe first trace of the ovum or of theenvelops (involucra, 
8. membranee) of the feetus: or if this change takes place onlyinthe 
tube, perhaps even in the uterus. 2 3 
The possibility of the development ofthe new organism inthe 
ovary does not prove that the tiuidof the vesicles is changed therein 
the normal state; we ought only to conclude that when this fluid does 
not arrive in the uterus it may assume in every other part the form 
ofan ovum. En. 
It is very doubtful whether the ova, discovered in the Fallopian 
tubes,f of animals, were really what they were supposed to be, and 
more so because other observations render another mode of dey 
ment probable, and particularly that the ovum takes its form i 
uterus.$ B 
But there is a rounded vesicle, composed of several membranes 
adapted to one another, and containing different fluids, constantly 
formed before the fetus. T'he fotus is developed within theovum, 
which connects it with the organism ofthe mother. As the human 
ovum is generally ruptured at its lower part atthe period of parturi- 
tion, and the infant is delivered before it, it is termed the secundines 
(secunde, s. secundina). 2 A 


* Beside the works cited above, which treat also of the changes in the genital 
organs, consult: T. Kerkring, Anthropogenia, Amsterdam, 1670.—M. Schurig, 
Embryologia, Dresden, 1732.—F. G. Danz, Grundriss der Zergliederungskunde 
des ungebornen Kindes, Frankfort, 1792-1793.—C. F. Burdach, De primis ms 
mentis formationis fatus, Konigsberg, 1814.—O. C. Luc, Grundriss der En- 
twieklungsgeschichle des menschlichen, Körpers, Marburg, 1819.—Beclard, Zm- 
bryologie, ou Essai anatomique sur le feetus humain, Paris, 1820. 

Y Hartmaan, Dubia} de generatione viviparorum ex ovo, Konigsberg, 169 









4. > 

+ 28 yaraeh De mulierum organis, cap. xvi.—G. Cruikshank, in the Phil. 
Irans. 1797., } 

$ J.C. Kuhlemann, Observationes circa generationis negolium in ovibus face, 
Gottingen, 1753.°-Hulleı, De quadrupedum utero, conceptu et fetu; in the Opp 
min., vol, ii. p« 32, a 
































EMBRYOLOGY. 595 


I. ENVELOPS OF THE F@TUS. 


2566. The membranes of the ovum® are much larger and bea- 
zier the farther the feetus is from the period of its formation. Taken 
vith the fluid they contain, they are at first much heavier than the 
“etus, and they even weigh more than it at the end of the third 
onth, äfter being emptied, although the disproportion is then less, 

may easily be conceived. At theend of the third month, that is, 
fter about the first third of feetalexistence, their weight is nearly 
qual. After this period an inverse relation exists, so thatthe mean 
eight of the membranes of the ovum is to that ofthe fetus as 1: 8, 
since a well grown fcetus weighs about eight pounds, and the weight 
of the secundines, including that of the cord, weighs rather more 
ban one pound. 
The first trace of the feetus is the substance which fills the uterus 
soon after coition, and which seems to be only coagulated blood. 

This substance forıns the most external membrane of the ovum, 
Üthe deciduous membrane. 


A, DECIDUOUS MEMBRANE, 


8 2567. The deciduous membrane, Epichorion, Ch. (M. decidua, s. 
ccaduca, tunica ovi exterior, membrana Hunteri)f which surrounds 


* Beside the works already mentioned, particularly those of Nortwyck, Sandy- 
fort, and Hunter, consult: A. Vater, Mus. anat. propr., tab. viii. Wittemberg, 
11701.—Ruysch, T'hes, anat., VI. tab. i. and ii.—G. Vater, Molapr@gnans, with a 
plate.—O. Borrich, Abortus humanus examinalus ; in the Act. Hafn.. vol- ii.p. 
49.-—B. S. Albinus, De vasis placent® parvulorum embryonum et de involucero, 
10 edita eorum ova conlinentur ; in the Annot. ucad., lib. i-xvii.—Id., Nonnulla 
ade embryonibus humanis ovisque; quibus continentur, ibid., xix.—P. A. Boehmer, 
Ifnstit. osteol., Halle, 1751, tab. i. f£. 7, 8.—D, C. Burdach, De lesione parlium 
celus nutrilioni inservienlium aborlus causa, Leipsic, 1768.—E. Sandifort, De 
o humano, absque ullo feetus indicio, et placent@ in hydalides; in the Obs. 
“anat, path., book ii-lii. p. 76.—Id., De ovo Aumano, ibid., book iii-vi.p. 91.—Blu- 
Imenbach, Instilutiones phys., 1787, tab. iv.—S. T. Semmerring, Icones embry- 
conum humanorum, Fraukfort, 1799,—Denman, Practice of midwifery, London, 
71801, tab. vi-viil.— Wrisberg, Obs. anat. obst, de structura ovi et seeundinarum 
Ahumanarum in partu nalurali et perfeclo, collecl@, Gottingen, 1782 —C, G. 
FKrummacher, Diss. sistens observaliones quasd. anat. circa velamenla ovi hu- 
#mani, Duisburg, 1790,—J, F. Lobstein, Essai sur la nulrilion du fatus, Stras- 
nrg, 1802.— Samuel, De ovarım mammalium velamentis, Wurzburg, 1816.— 
Dutrochet, Recherches sur les envelopnes du fetus; in the Mem.de la soc. med. 
“d’&mul,, vol. viii., 1817, p. 1-60,—G. Cuvier, in the Mem. du Museum, vol. iii.— 
!Dutrochet, Observ. sur la structure del’auf des mammiferes et examen de la 
tdoctrine de Cuvier sur cette matliere; ibid,, p. 760-767, —Dutrochet, Mem. sur les 
cenveloppes du fetus; in ıhe Journ. compl, du Dict. des sc, medd,, vol. v. p.241.— 
Velpeau, sur les membranes du fetus; in the Archiv, gen. de mdd., November 
sand December, 1824. Pr 
+ Haller, Elem. phys., vol. vili. p. 183.— Osinnder, Handbuch der Entbindung- 
ıskunde, pt. i. p. 191.—F. J. Moreuu, Essai sur la disposilion de la membrane ca- 
Aduque, sastruclure et ses usages, Puris, 1814. 
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the envelops of tlıe ovum belonging to the feetus is attached by its 
inner face to the chorion, and by its external face to the inner face 
of the uterus. 

It is entirely different from the other membranes, is thicker, more 
opaque, but infinitely less solid. It has about the consistence of coa- 
gulated fibrine, which it also resembles in its yellowish colour. 

Its thickness is not the same in all parts of its extent. It isgene- 
rally thicker in the region of the placenta, and smaller at the lower 
part, opposite the internal orifice of the uterus, than in any other 
point. x 

It always diminishes from the moment of its origin, so that finally 
itisscarcely halfalinethick. Its external face is at first uneven and 
corrugated ; but in time it becomes smoother, as is already its inter- 
nal face. The connections which unite it to the uterus are much 
looser in the early periods than at the end of pregnancy. 

It presents in a greater or less portion of its extent more or less 
evident perforations, which give it a reticulated or cribriform ap- 
pearance, 

It receives a great number of vessels, which are prolongations of 
those of the uterus, and which descend obliquely into it. 

$ 2568. The deciduous membrane not only surrounds the ovum:i 
forms a double layer around it, and it is consequently arranged like 

 tbe serous membranes. 5 

In fact, beside the portion ofthis membrane which unites it by its 
external face to the internal face of the uterus, there is asecond 
‘which is refleeted on the preceding, and is contained within it. e: 

This’second layer is attached by its inner face to the chorion, and 
is loose on its external face, while the other fold is loose on itsin- 
ternal face, and adheres to the uterus by the external. E. 

The first fold of the membrane is called the external or true deeci- 
duous membrane (M. decidua exierna, s. vera): the other is termed 
the internal or reflected deciduous membrane (M. decidua interna, s. 
reflexa) ; it has also very improperly been termed the fungous deci- 
duous membrane (chorium fungosum). “e 

The arrangement of the deciduous membrane however differsfrom 
that of the serous membranes, because the external fold is not only 
reflected npon the chorion, but also on leaving this point, where it is 

“ infleeted, it is extended on the latter, which it consequently envelops 
in every part.* 


? * Moreau (loc. cit., p. 16) does not assent to this opinion: When the orum {a @ 
- separated from the uterus it seems in fact enveloped in every part by the de- 
arrbnE membrane: but according to him, as the flocculent tissue which covers 
the placenta at the third or fourth month of pregnancy does not exist in the 
first, and as from the fifth to theseventh month it is changed into a real cel- 
lular tissue, to form the uterine portion of the placenta, into which the ves- 
sels of the fetus open with the uterine veins, we must consider it a tissue of 
secondary formation, similar to the deciduous membrane, with which it is con- 


tinuous, and not us a part of appendage of this membrane» Iye h; PR ; 
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The reflected deciduous membrane particularly is thin and reticu- 
}lated, andit is much thinner than the chorion. It likewise becomes 
}much thinner as the ovum enlarges. It also approaches the external 
‘deciduous membrane, to which it is finally more or less adherent. 

$ 2569. The external deciduous membrane never extends beyond 
(the internal orifice of the uterus. On leaving this point the uterus 
(or the neck is filled only with a gelationous fluid. 

Accordingto some obseryers the external deciduous membrane ex- 
Itends to a certain extent in the tubes, especially on the side where the 
Iyellow body is formed,* and it is open at the place ofthe uterine 
torifices of the tubes, as also at its lower part, that which passes on 
tthe inner orifice of the uterus.+ Perhaps these openings exist at 
first, but the membrane seems to change very soon into a perfectly 
(closed sac, since the lower opening does not exist during the first 
imonth,f and the upper two are also effaced at the second.$ 

$ 2570. It is not very easy toexplain how the reflected deciduous 
ımembrane is formed. Most probably the ovum, or the fluid from 
\which it is produced, penetrates into the substance of the deciduous 
ımembrane, which is always very soft and very loose, but which pre- 
isents these characters primitively, the spaces resulting from them 
tafterwards close, and the ovum is then developed in the cavity of 
!the membrane.|] 

This theory agrees with the observations from which it has been 
teonceluded that the external and internal deciduous membranes are 
lee distinct, that the external appears first, on leaving the 

base of the uterus, as a membrane possessing longitudinal blood- 
\vessels, and consequently composed apparently of bands which have 
(the same direction, and that.the internal is developed afterward, on 
!leaving the inner face of the preceding, and possesses horizontal 
ı vessels : so that the ovum on arriving at the uterus falls into a cavity, 
the roof and parietes of which are formed by the external deciduous 
ı membrane, while the floor is constituted by the reflected deciduous 
ı membrane,T } 

At least it follows from these same observations that the oyvum is 
' not introduced into the substance of the deciduous membrane at the 


* J. Hunter, in the Trans. for the improv., vol. ii. p. 67. 

+ G. Hunter, loc, eit,,p. 77. ‚ 

+ J. Hunter, Zoe. cit., p. 67. R 

$ Lobstein, Sur la nutrition du fetus,p. 4. 

‚J Moreau asserts that when the ovule enters the uterus through the Fullopian 
tube, it only pushes before it the deciduous membrane, wlıich is already alittle or- 
ganized before its arrival; that it is covered, as is every internal viscus, by tlıe 
serous membrane of the sphlancnic cavity in which it is situated ; that this keeps 
it in contact with that portion of the uterus to which it is attached ; that it is re- 
flected on it leaving the place where the placenta is formed, and which is the 
only part not covered by it; that the three openings admitted by Hunter do not 
exist: in a word, that the deciduous membrane is arranged exactly like the serous 
'membranes, ‚This tlıeory is more probable than the uncient, and has been 
developed by Velpeau, who supports ıt by the observation and dissection of a 
dozen human ova. F.T. 

«j Burns, Observations’on the formation and structure of (hehuman ovum); 
in the Edinb, med. and surg. Journal, vol. ii, p, 1-4. 
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same period as when this membrane is developed on the inner face of 
the uterus,* since the phenomena mentioned by us have been ob- 
served in the cases where the ova are still contained in the tubes.}' 

$ 2571. Notwithstanding its early appearance, the deeiduous mem- 
brane does not belong to the fetus, and is not indispensable for its 
development, since it also forms equally in the uterusin cases of 
extrauterine fetation, and the fetus then is not the less developed, 
although destitute of it. 


B. MEMBRANES OF THE F(@&TUS. 


$ 2572. The ovum, on the contrary, includes other parts which are 
essentially connected with the formation of the fetus. These parts 
are the chorion, the amnios, the umbilical vecicle, and the allantoid 
membrane, which we proceed to describe, without regard to the order 
in which they form, nor the part they take in the special vitality of 
the fcetus. i 


X. CHORION. 


« 


$ 2573. The chorion (chorion, s chorion pellucidum, s. M. vascu- 
losa, s. extima), the most external of the special membranes of,the 
ovum, is thin, transparent, and villous on its two faces, particularly ” 
the external. The villosities of this latter are muchlonger than those 
of the internal and ramify. Be 
The external villosities are masses of vessels, the trunks of which 
unite to form the umbilical vessels. - Be. 
These vessels are at first single, but more or less prominent at in- 
tervals like varices, and are composed only of veins.$ Bi 
Notwithstanding its thinness and transparency, the chorion is’ 
formed of two layers, an internaland an external, between which 
wind small vascular trunks communicating with the villosities, and 
which arise from them.]|} 


« Hunter, loc. eit,, p. Bl. 
+ Burns, loc, eit., p. 3, j 
+ Chaussier, in the Bull. de la fac. de Paris, 1814, n0.6, vol. iv. p. 137. 
$ Lobstein, /oe. cit., p. 65. R \ x 
| This opinion, admitted by Howson, Bojanus, and Dutrochet, is rejected by 
Velpeau. He thinks that the chorion is always formed by a single layer, and if 
it is considered to be formed by two, itis only because rathera thick membranous 
concretion forms between it and the u when this latter is developed, 
which may be separated into several layers. As the placenta is developed 
onthe outside ofthe chorion, the same anatomist also states that it coversthe' 
f@tal face of this organ, and is even reflected on the cord, with which it arrives 
at the umbilicus, where it blends with the skin of the fetus-. r.T% 
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Its external face is united with the internal face of the deeiduous 
'nembrane, and by the internal with the amnios. 

Although there may be on its external face only a great develop- 
aent of vessels, we cannot, however, demonstrate the existence of 
Ahhese latter in its substance. In fact many observers have admitted 
Aihhem, and even very recently it has been adduced in favour of their 
Mrxistence that the deciduous membrane contains so many of them, 
secause, they say, these last must. penetrate into the chorion; and 
ine vessels ofthe deciduous membrane seem to us to have with those 
f? the chorion a relation similar to that between the vessels of the 
iterine portion and those of the fetal portion of the placenta, and in 
nis hypothesis we can easily conceive of the great vascularity of the 
<eciduous membrane. 

The chorion has no Iymphatic vessels or nerves, 

‚9 2574. Its form and connections vary much at different periods of 
ae life ofthe foetus. It is proportionally much thicker at first than 
!is subsequently: it is thicker than even the amnios, but gradually 
»ecomes thinner. 

‚ At this period also its structure and thickness are uniform in every 
art. 

Its external face is villous in every part, and these villosities are 
‚ first longer than they are afterward and in the second month are 
portuous and proportionally longer than before. But after the third 
sonth these villosities gradually disappear in most of its exient, 
sually from below upward, so that the outer face of the membrane 
| finally almost smooth, and the portion which surrounds the inser- 
on of the umbilical cord is the only one where we still obserye the 
(llosities compactly arranged, and uniting to form the cord. 

"This place forms with the deciduous membrane a rounded mass, 
nich in the full-grown foetus occupies about the third of the cir- 
imference ofthe ovum, and is termed the placenta. 

"The chorion, which forms its inner face, is much thicker there 
san in other parts. 

JAt first this membrane is united to the deciduous membrane more 
‘osely than it is’subsequently; but it is gradually attached to it so 
timately that they are separated with difficulty, particularly on the 
frcumference of the placenta, where the union occurs by numerous 
kaments, remnants of vascular villosities, with which its whole sur- 
‘ce is at first covered. 


II, AMNI0OS: 


2575. The amnios (amnion, s. tunica ovi intima) is a very thin 
“d transparent membrane, which directly envelops the fotus. Its 
iternal face adheres but feebly to the chorion, except where it covers 
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the inner face of the placenta:: the internal, on the contrary, is loose, 
These two faces are perfectly smooth, excepting always some very 
loose cellular tissue which covers the external. 

Often and perhaps even always during the early periods of preg- 
nancy, this membrane is more or less separated from the chorion, 
which is much more extensive, and between them is a fluid termed 
the false waters of the amnios (liquor amnii spurius). But this liquid 
disappears early, at the second month,* when the two membranes 
touch, although they are sometimes separated at the fourth and fiftkı 
months.f 

The amnios is reflected on itself at the origin of the umbilical cord, 
covers the umbilical vessels, of which it forms the external envelope ° 
on the sheath, and extends to the anterior face of the abdomen, where ” 
it is continuous with the projecting portion of the skin of this region 
which forms the umbilicus. 

As yet neither blood-vessels nor nerves have been found in the 
amnion, although very probably the substance which serves to unite 
it with the chorion contains the passages through which the nutri- 
tious and secretory fluid penetrates to it. E 

$ 2576. This membrane contains a liquid termed the waters of the‘ 
ammios (liquor amnii,)t which varies in several respects at different 
periods of the life of the fetus. 

In regard to its physical qualities it is limpid and more or less 
transparent in the early periods of pregnancy; butat the end it be-# 
comes turbid and more or less flocculent. It is also at first thinner 
and less viscous. F 

It has a strong odour, analogous to semen. Its taste is slightly? 
saltish. 

It contains a considerable number of globules. 

Its specific gravity is a little less than that of water. F 

Its absolute and relative quantities vary at different periods of 
pregnancey. The nearer the feetus is to the period of formation, the 
more abundant proportionally the waters of the amnios. 


* Hunter, p. 67. 

+ Lobstein, p. 23—24. . E j 

+ Franck, De liquore amnü, Gottingen, 1764.—F. A. Kenig, De aquisex utert 
gravidarum et parturientium profluentibus, Halle, 1769.—J. P. Hettler, Deli- 
quoris amnii natura ac indole, Giessen, 1776.—H. Van den Bosch, De nalurä @ 
utilitate liquoris amnii, Utrecht, 1792.—P. Scheel, Diss. de liquoris amnit arterü 
asperi@ fetuum humanorumnalurä etusu, cui adjectus est appendin sistens gene! 
raliora gqu@dam de liquore amnii, Copenhagen, 1799.—Buniva and Vauquelin 
Eaperiences sur les eaux de l’amnios; in the Ann.de chimie, vol. xxxiil., and 
Mem. de la soc. med. d’em., vol. iii. p. 229.—F. F. Reuss and F. A. Emmerb 
Chemische lintersuchung des Fruchtwassers aus dem zeitigen Ei und der kä 
Materie auf der Haut der neugebornen Kinder: in Osiander, Annalen, Gotting 
1801, vol. ii. p. 107,—G. Eyeling, De liquore amnii, nec non positiones 
argumenti, Leyden, 1813.—G. F, Fuckel, De liquoris amnü in faslus corporis SU 
perficiem pressione, Marburg, 1319. E 
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. About the middle of gestation their weight nearly equals that of 
ae foetus. 

| From this period they gradually diminish, so that even when the 
etus is delivered without breaking the membranes, they do not 
Hreigh more thana pound, and in common parturition not more than 
Asght ounces. 

Their absolute like their relative quantity increases at first, but 
terwards diminishes, Thus, for instance, we find only thirty-six 
Ahunces from the third to the fourth month. 

#1In regard to chemical composition it is to be regretted that the 
ters of the amnios in the female have not yet been analyzed, nor 
mparative experiments made, which however are not difhieult, in 
imals at different periods of gestation. All those we possess were 
ade on the watersreceived at the moment of parturition, that is, in 
e latter periods of pregnancy. 

}According to Scheel the waters of the amnios contain free oxygen; 
Alt the analyses of it made since* have not confirmed this asser- 
on.+t We find in it no traces of loose alkalı. 

A'fhe fluid portion is composed of a considerable quantity of water, 
Miittle albumen, a still smaller proportion of gelatine, of the hydro- 
Mllorates of ammonia and soda, and of phosphate of lime. Heat, 
;ohol, and acids do not change it, or but very slightly. 

AlThe floceulze are very similar to the mucus of the mucous mem- 
anes.f ' 

Some think that the waters of the amnios are formed by the fetus 
il others by the mother. The first represent it as an excretion, 
Ailthe second as a nutritious substance. 

MMAmong the first some think it comes from the urine of the fetus, 

dl others that it is exhaled by the skin. 

\Many$ suppose that its composition is mixed, especially in the 

ter periods of pregnancy, that it is formed partly of the excretion 

{Che fretus, partly also by a nutritious substance. 

öhe most probable opinion is, that the waters of the amnios are 

sreted at least in great part by the vessels of the mother, although 

the end of pregnancy they are furnished partly by the fetus. We 

re been led to this opinion because it seems infinitely probable 

tt this liquid serves for the nutrition of the feetus. In fact: 

st. As it seems to contain more nutritious substance than during 
first periods, because more coagulum is produced by heat and 


I Lassaigne (Sur l’ewistence d’un gazrespirable dans les eauw de Pamnios; in 
AArchiv. gen. de Med., vol. ii. p, 308.) has found in the amniotic fluid of the 
#4.130ths. of a gas similar to the atmospheric air, as it was composed of azote 
„and of oxygen 21.7. BN, 
YVan Doeveren, Obs. acad., c, vii.p. 103. 

lEmmert, Zoe. cit.,p. 116. 

KEmmert, p. 121. 
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S 
alcohol, * we can explain this difference by admitting that the zufri- 5 
tious substance has been absorbed at first, and that when it is less 
abundant it has been replaced by another mode of nutrition. 

2nd. The waters of the amnios are probably absorbed by the skin; 
for after tying a ligature around the Jimbs of a fetus plunged into 
this liquid, the sub-cutaneous lymphatics soon swelled, while those of 
the limbs which were not tied were empty.t Secondly, fetuses have 
been born with {he mouth closed, and with an umbilical cord entirely 
separated from the placenta, closed and rounded at its loose extre- 
mity.f 

3:d. The amniotic fluid also penetrates through the mouth, since 
it has been found in the stomach, esophagus, cavity of the tympa- 
num, and trachea, where it has been easily recognized both by its 
physical properties,$ as by the silky hairs of the child, and also the 
meconium.|| & 

Ath. Correct observations teach us that the feetus inspires and swal- 
lows, by which the waters of the amnios penetrate into the digestive 
and air passages.“ ; 

Sth. Animals newly born have been nourished for several weeks 
by keeping them in the waters of the amnios. ** 

But besides these uses relative to nutrition, the waters of tbe am- 
nios fulfil other functions which contribute directly or indirectly to 
Preserve the fetus: 

lst. They preserve it from all commotion and compression. 

2nd. They keep up. the normal distention of the womb. 

3rd. They connect the ovum and the uterus most intimately. 

4th. They moderate the pressure of the fogtus on the uterus, 

But they do not serve, as has been said, to prevent the obliteration” 
of the openings and the cavities ofthe body :tt first, because we nof 
unfreguently find such anomalies; second, because the mucous mem- 
branes have no tendency to adhere, at least unless alterations in tex-7 
ture superveneinthem. The observations of abnormal anuses, which 
continued open for many years, proves also that these secrete Huids 
enough to prevent the union of their surfaces. 

The waters of the amnios are useful also in parturition, because 
they dilate the orifice of the uterus, and lubricate the external organs 
of generation. 




















* Osiander, Annalen, vol. i, pt. i. p. 190-—200.—Lobstein, loc. cit,, p. 103. We 
have always observed this in the fetuses of the ewe. 
+ Brugmans, in Van den Bosch, loc. cit., p, 466, 467. 
+ Ibid. ; 3 \ 
(3 ENDE Henne Rafn, ZH Bad Sieber] ; in Sensch loc. cit.,p- 12. 
I Osiander, Handbuch der Entbindungskunde, vol. 1. p. 237. 
at Winslow, in Scheel, loc. cit., p. 12. Beclard, inthe Bat. de la fac, de Paris 
3, no. 6—8. +4 
** Weydlich, in Pohl, Zimbdryochemia, Erlangen, 1805, $ 12, 
tt Luce, in Fuckel, p. 10. 
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III. PLACENTA AND UMBILICAL CORD. 


A. PLACENTA, 


$ 2577. The placenta® is generally a rounded, oblong, soft, but 
ssolid mass, particularly at its circumference, and is composed of the 
echorion and the deciduous membrane. It is themost vascular part of 
tthe ovum, that by which it is attached most intimately to the uterns. 

This body is generally eight inches long in its greatest diameter, 
ix in the smallest, and one thick ; but it gradually becomes thinner 
ttowards the circumference. Its thickest portion is where the umbili- 
eeal cord is detached frem it. It is generally inserted, especially in 
Üthe first pregnancy, at the upper and posterior part of the uterus, a 
Hittle to the right. None of the mechanical explanations of this 
pphenomenon are satisfactory.f 

The placenta is composed of a considerable number of lobes (coty- 
kedones), which vary in size, and are rounded and irregular in form; 
they are particularly apparent on its outer or uterine face, and render 
iät very uneven. 

About the period when the fotus is full-grown, it is covered at its 
uter face by a layer very similar tothe deciduous membrane, which 
®xtends not merely from one lobe to another, but penetrates between 
em and unites very intimately with the vessels of the placenta. 
hese last communicate with those of the uterus. Between themand 
he placenta are very large veins. We remark particularly on the 
ircumference of the placenta a cireular vein, into which several 
reins of the deciduous membrane open. 

Although this layer is similar in structure to the deciduous mem- 
rane, it seems however to form afterward, since the portion of this 
atter which corresponds to the placenta disappears soon after its 
ınion with the uterus, and the layer in question exists only dnring 
he latter half of pregnaney.t 
The inner face of the placenta is smooth and formed by the cho- 
"ion, which is thicker there than in any other part, and the amnios 
covers also its inner face. 

We remark in itthe largest of the branches and trunks of the three 
bilical vessels which unite the body of the fetus with the mem- 
ranes of the ovum. 

The placenta grows constantly and absolutely after it is first 
ormed; but it diminishes in proportion to the fotus and the other. 


* G. Munniks van Cleef, De us placent@ human comparatione ejusdem cum 
nimalium placentis illustrato, Utrecht, 1819. 

+ B. F. Ösiander, De causä inserlionis placent@ in uteri orificium em novis 
ca Ba SHE humanam observationibus et hypolhesibus declarald, Gottin- 
en > 

: "Wrisberg, Descript. ovi et secund., 5183. Lobstein, loo, eit., p: 58. 
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parts of the ovum, since the vessels of the chorion are mostly and 
gradually obliterated. Even a part of those ofthe placenta gradually 
elose, and then appear so many cords filled here and there with phos- 
phate of lime, particularly towards the upper face of the organ. 
This deposit occurs also out of the vessels. 1tis a sign of maturity, 
of oldage, of the mortification of placenta, and it is therefore observed 
only when the latter is about to be detached. sl 

The maturity of the placenta is indicated by its receiving fewer 
vessels; it becomes dryer, and even diminishes in its mass and size,* 
although these changes are much less eyident in the female than in 
the females of animals. We must then consider them as a com- 
mencement of separation between the organism of the child and that 
of the mother, as a prelude to parturition. 


B. UMBILICAL CORD, 


$ 2578. The umbilical cord (funiculus umbilicalis) is composed at 
least of the following parts during all of feetal existence. 

Ist. The umbilical vein and two arteries. 3 

2nd. A soft, semi-fluid, and gelatinous substance, which surrounds 
these vessels, and is termed the gelatine of Wharton (gelatina Whar- 
toniana). 

3rd. The urachus. 

4th. The umbilical sheath (vagina umbilicalis), which surrounds all 
‚these parts, and which proceeds from the amnios. 3 

It also contains during the early periods, and particularly untilthe © 
third month, 

öth. A portion of the intestinal canal, which is much larger the 
younger the foetus is. 

6th. The whole or a part of the umbilical vesicles. 

7th. The omphalo-mesenteric vessels. 

Hence why it is then much larger than it is subsequently. i 

At first until the second month, sometimes even later than this, 
but then an anomaly exists, the umbilical vesicles are straight. They 
gradually become more or less tortuous, and the cord also assumes 
this appearance, the more so as its caliber also diminishes. It is 
curious that these inflexions generally take place in the same direc- 
tion, from left to right, which occurs nine timesto one, judging from 
our observations. | 

The gelatine of Wharton varies in quantity, Hence the difference 
between fat and lean cords. 


* Lobstein, loc. cit., p. 141, 142, 
+ Joerg, Ueber die Zeugung, p. 220. 
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"We may inject this gelatinous substance* with mercury by com- 
essing it along time; but we cannot conclude certainly from this 
sat it receives speeial vessels for transmitting a fluid from the pla- 
enta into the body of the foetus. We can at most conclude from this 
<periment that the gelatine of Wharton is composed of tunnels 
dapted one to another, formed by cellular tissue, and containing a 
sbstance in motion which probably serves to nourish the fetus.f 
lthough.different ancient and modern anatomists assert they have 
sscovered some lyınphatic vessels in the umbilical cord,} neither 
sobstein nor myself$ have perceived them, notwithstanding all our 
ssearches on this subject, 1 
The umbilical sheath envelops the parts which form the cord, but 
t tightly. It differs more from the skin of the foetus the older the 
etus is. 
"We havenot been able to satisfy ourselves of the existence of nerves 
the umbilical cord,|| and we therefore do not admit them. 
\$ 2579. The umbilical cord does not generally arise from the cen- 
e ofthe placenta, but is inserted a greater or less distance from its 
lge. Itis attached to the anterior face of the abdomen, as much 
wer, the younger the [tus is, and on leaving this part its consti- 
“ent portions separate. 
}It varies in size and length at different periods of feetal existence. 
‚ At first and until the end of the first month it does not exist, and 
e foetus rests directly on the amnios. 
"When it once begins to appear, it extends continually until the 
tus is matured, so that it is generally about two feet in length at 
is time, and hence nearly as long as the full-grown foetus. 



























»parated by a third, during which the umbilical cord is propor- 
nally longer, and exceeds more or less that of the fetus; this 
curs af. least from the end of the second to the end ofthe sixth 
onth. 

‚At the end of pregnaney, however, the cord is from one to two 
et long. 

82550. The placenta and the umbilical cord establish the commu- 
‚eation between the child and the mother. The first is essentially 
mposed of two different parts, the fatal and the uterine portion. 


“* Uttini, Sur les vaisseaus absorbans du placenta, In the Mem. dell’ inst.naz. 


„vol, i. 
t+ Lobstein, Zoe. cit., p. 38 
i+ Michaelis, Observationes circa placentz ae funiculi umbilicalis vasa absorben- 
, Gottingen, 179%. ; 
%& Loe. cit.,p. 34 
"| Chaussier and Ribes assert that they have followed the filaments of the gan- 
onnary nerves ofthefetusalongtheumbilical vesselsintotheplacenta. (Chaus- 
r, Eurperiences nouvelles sur le digestion, et remarques äü ce sujel; in the Journ. 
in. des se, med., vol. i,p. 233). 
E.F, Durr, Diss. sisiens funiculum umbilicalem nervis carere, Tubingen, 
RT 8. Kieck, Ulrum funiculusumbiltealis nervispolleat, aut careat, Tubin- 
n, . 
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‘We must however remark that these two periods are generally- 
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The fetal portion is formed by ramifications of the umbilical vessels 
and by the chorion; the uterine by the prolongations of the uterine 
vesselsand by the deciduousmembrane. T'hese twoportiossare united 
much more intimately the older the fetus is; but their respective 
vessels always remain separate, so that the arteries and veins of the 
uterine portion communicate directly, as do those ofthe feetalplacenta, 
Hence why injections of the uterine vessels, even when most 
successful, fill only the uterine placenta, while those through the 
umbilical vessels fill only the foetal portion. Hence also when we 
inject the placenta detached from the body, or when it is not sepa- 
rated from the body of the living infant, so. that the blood circulates 
uninterruptedly within it, there is no dribbling of blood from its loose 
surface. Hence the pulses of the mother and the umbilical cord are 
not isochronous. 

This explains why children born without the rupture oftheir enve- 
lops can live a greater or less length of time, thecirculation continuing $ 
perfectly‚,* and probably only the change of temperature obliges us 
to open all the envelops, although Wrisberg has prolonged the expe-- i 
riment for nine minutes, and Osiander for a quarter of an hour. 

The same fact explains why the cord, which remains for a long time” 
in communication with the mother, after being separated from the 
body of the foetus, presents only a slight running, produced by the 
sınall quantity of blood contained in the foetal placenta. i 

Finally why fetuses can survive not only several hours when their 
mother perishes from hemorrhage, but can also preserve more or less 
the quantity of blood they generally possess. ; 

$2581. The internal or fetal placenta is composed only of num- 
berless ramifications of the umbilical arteries and veins, surrounded 
by a vaginal prolongation of the chorion. Be: 

The arteries and the veins always proceed together and are very. 
much curved, like the trunks; their final ramifications even accom- 
pany each other eonstantly, so that we find a small artery and vein 
inclosed in the same vaginal prolongation of the chorion. F 

This arrangement however occurs only in the latter periods of 
pregnancy; for during the early stages, the vessels of the feetal pla- 
centa are single and only venous, like those of the chorion in general. 

Besides these vessels, we find in the placenta white tendinous fila- 
ments which arise from the chorion, enter with it between the vas- 
cular trunks, and seem to be only obliterated vessels, which are 
often half open and receive injections. 

If we except a considerable and oblique anastomosis between the 
two umbilical arteries at the base of the placenta, their subordinate 
brauches do not communicate from one lobe to another within this” 
body. There is no other anastomosis between the branches ofthe’ 




















e 


* In the experiments of R«derer, Wrisberg, and Osiauder, (Raderer, De vü 
imaginalionis in faetum negandä, Gottinsen, 1756. —Wrisberg, Obs. de siruol- 
ovi; in the Comment., vol, i. p. 618.—Osiander, Annalen, vol, i. pt, p. 27-28), which 
we have repeated with the same results on dogs, cats, and rabbits, 
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Ziuumbilical vein. On the contrary the arteries and veins are continuous 
Xby proportionally very large anastomoses. 

This portion ofthe placenta is proportionally of a very loose tissue; 

Üthe solidity of the whole mass depends en that of the next portion. 

The placenta has no lymphatic vessels; and we cannot strietly 

(demonstrate in it the existence of nervous filaments. 

$ 2532, The uterine or external portion of the placenta is much 

ffirmer than the internal, and formed by the membrane similar to the 

ddeciduous membrane mentioned by us above. 

This membrane covers its outer face, and gives it a warty appear- 
sance; butatthe same time it sends internally numerous irregular 
jprolongations, which penetrate between the most minute ramifications 
of the umbilical vessels, with which they form alternate elevations 
sand depressions. 

The uterine placenta, like the whole deciduous membrane which 
ecorresponds to it, is formed by the uterus, and its vessels are pro- 
llongations of the uterine vessels. 
The arteries are very tortuous, and the diameter of the largest is x 
mmearlyaline. The veins, which are less tortuous, but which go ob- G 
Higuely to the placenta, are infinitely broader. Numerous ramifica- 
[tions of veins arise from the deciduous membrane, wbich, afteruniting 
iin trunks, are distributed principally on the edge of the placenta. 
The arteriesand veins communicate in the uterine placenta, not by 
“anastomoses, but by large cellules which may be completely filled, 
itherthrough the venous or arterial trunks, and in which the injection 
is always eflused before passing from the arteries into the veins. 
These cellules should be considered as the larger openings of the 
es since they have no special membranes, and form also large 
islands. N 
$ 2583. Notwithstanding the separation of the two circulations in 
Ühe placenta, there is, however, between itstwo constituent portions 
sand their vessels a relation of mutual action, which may be compared 
o that existing between the air and the blood in the lungs, or between 
üthe food and the chyliferous vessels in tbe intestinal canal. 
$ 2581. The uterine placenta is only atransient production, of which 
the uterus is in great part disencumbered when the fatal placenta is 
expelled, although a portion of the.deciduous membrane is not per- 
fectly detached from the inner face of the organ until several days 
after delivery. 
From this intimate connection between the uterine placenta and e 
üthe uterus, although the section of the cord occasions only a slight and 
imomentary flow of blood, as we have said above, there is, on the con- 
rary, a greater or less hemorrhage from the rupture of its vessels 
when this portion is detached, which is soon stopped by the contrac- 
ion of the uterus. 
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IV. UMBILICAL VESICLE AND ALLANTOID MEMBRANE, 























$ 2585. Beside the membranes hitherto mentioned, the existence. 
of which is certain, there are two not so generally admitted, but 
which are similar in form and situation, but differ from the two pre- 
ceding in these two respects, They are the umbilical vesicleand the 
allanioid membrane. Ihese two membranes do not form superim- 
posed sacs and envelops of the fetus, but are situated between the 
chorion and the amnios. I'hey do not continue as long as theother 
two membranes, since they disappear, or at least become inactive, at 
the third-month of pregnancy. I'hey however cannot be confounded 
with each other, nor can we suppose, witlı Lobstein, for instance,* 
that the umbilical vesicle of man is the allantoid membrane of ani- 
mals. They are two entirely different organs, which coexist in most 
vertebrated animals, and apparently in man also. 


A. UMBILICAL VESICLE. 


$ 2586. The umbilical vesicle (V. umbilicalis, s. saccus vitellarius, 5. 
vesica vitellaria, 8. intestinalis, s. processus infundibuliformis, s. hydatis 
JFunieuli) is constant. Although Osiander has asserted that itshould 
be considered as a pathological phenomenon, occurring only in mon- © 
strosities, f it really exists in every ovum during the early months of = 
pregnancy. 

The umbilical vesicle of man corresponds neither to the allantoid ° 
membrane of the mammaliaf nor of birds: for the arguments drawn 
{rom its constancy, transparency, the clear and limpid fluid which 
fills it, its situation between the other membranes of the ovum, and 
the existence of vessels on its surface, adduced in favour of this com- 


canal also support this analogy. Besides as the allantoid membrane 
is independent of it in the mammalia and in birds, and probably alsc 
in man, Lobstein’s opinion cannot be admitted. i 

$ 2587. This vesicle is as much larger proportionally as the foe us 
is younger, and it at first probably exceeds it iu size; at least Lob- 
stein has figured a case of this kind,$ and we have one almost similar 


before us. 


* Loc, cit,p. 44. N 

+ Salzburg med. chir. Zeitung, 1814. 
+ Lobstein, loc. cit., $41-45. 

$ Loc. cit., tab. 1. 
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"The umbilical vesicle figured by Lobstein is the largest known. 
Te may judge from it that the organ is at first about six lines in 
aameter, 

"The largest umbilical vesicles before us are one half or.more 
nnaller: this agrees with the dimensions given by most authors. 

\$ 2588.. This organ is at first situated directly against the anterior 
Asce of the fetus ;* but it removes from it after the end of the first 
onth, and is then situated on the outside of the umbilical sheath. 
'$ 2589. We know nothing certain in regard tothe period when the 
snbilical vesicle appears. Judging from analogy with birds, as it 
Mrrresponds to the vitelline sac, we might conclude that it arises 
Mifore all other parts of the ovum, and on this account it has even 
Feen asserted that the false germs areumbilical vesicles, and not sacs 
ırmed by the chorion and amnios, as is generally supposed.f 
lthough the receiyed opinion be not perhaps applicable to all cases, 
: however shall continue to follow it until the contrary is proved by 
psitive facts. 

/According to Hunter,f the umbilical vesicle sometimes continues 
the end of pregnancy ; but it is not larger at this period than in 
ı ovum of two or three months, and is from halfan inch to an inch 
And a half distant from the insertion of the umbilical cord in the 
sacenta. We regard this fact as very rare, having found it only 
Fice in a great-number of deliveries. . 

(8 2590. The umbilical vesicle is formed by rather a thick granular 
»ınbrane, which does not tear when forcibiy distended with water.$ 
(gradually collapses, is covered with wrinkles, and becomes opaque. 
ine omphalo-mesenteric vessels are distributed in it. 

It contains a whitish fluid, which gradually diminishes, becomes 
sick, and finally hardens. 

'$ 259]. We have treated of its connections with the fetus at some 
sıgth in the history of the development of the intestinal canal, and 
>have attempted to demonstrate that very probably it communicates 
jüth the ileon by the omphalo-mesenteric vessels and by a canal. 

1$ 2592. Its constancy, its great size in the commencement, and its 
‚obable existence before other parts, prove that it takes a very 
important part in the development ofthe fetus. 

"Judging from what occurs in birds, its contents pass into the body 
the foetus, and serve for nourishment, like yolk tothe chicken. It 
hwever disappears sooner than the vitelline sac. 

4$ 2593. Opinions ‚are still divided on the question whether there 
‚as in all the other mammalia, an allantoid membrane (allantois, s. 






#* Lobstein, loc. cit., p. 46. 

+ Oken, Beyträge, pt. ii. p, 83. 

+ Anatomie desschwangern Ulerus, p. 68. 
$ Lobstein, loc. eöt., p. 43. 
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membrana media,)* which,communicates with the bladder through‘ 
the urachus. = 
Needham,+ Hale,t Bidloo,$ Hoboken,|| de Graaf, Littre,*#° 
Rouhault,ff Neufville, ff Haller,$$ Emmert,||| Joerg, Dutro- 
chet,*** and Cuvier,tff admit it. Pare,fft Harvey,$$$ Ruysch,;||]j[ 
Heister, 11T Troortwyk,*#*** Neu,ttft Albinus,ffff A. Monro,$$$$ 
Danz,||||| and Hunter, IT deny it. Although some of the numer- 
ous facts adduced to supportitare false, and others but slightly 
conclusive, we however agree with the first of these two opinions, 
because we have found in a human fetus about four weeks old, 
between the chorion and the amnios, and independent of the umbi- 
lical vesicle, a larger pouch, with thin parietes, collapsed, and con-” 
taining a limpid fluid.***** We have seen this since. £ 
Its existence may be supported :— 
lst. By the cases where we have found in the other membranes a° 
pouch different from the umbilical vesicle. In fact some observations’ 
of this kind are very suspicious; but we have several times been 
satisfied of the existence of a delicate layer, differing from the rest of 
the ovum, which first forms a close vesicle until about the end of the 
second month of pregnancy, and which afterward appears as a thin 
lamina. 
2nd. By the space between the amnios and the chorion. This” 
space is greater in the early periods than afterward, and is filled by’ 









* R. Hale, The human allantoid discovered; in the Phil. trans., p. 270.—Sel: 
lius, De allanloide, Kiel, 1729.—C. de Neutville, De allantoide humanä, Leyden, 
1726, -Haller, De allantoide, 1739.—J. G. Betschler, Diss. num a felu urina 
secernalur et secreta ewcernalur, Berlin, 1820. } 

t De formato fetu, c. iii. 

+ Loe. cit. 2 

$ Tab. anat., 58, lit. E. 

| Anat. secund. hum.rep., p. 428. 

@ Ne mulier. org., cap. xv.; Opp,omn., p. 283. 

** Mem. de Paris, 1701, p. 115. 

Tr Osservaz, anat. fis., Turin, 1724, p. 21, 

++ Zoe. cit. 

$$ Loc. cit. . 

tl Nachtrag zu den beiden Abhandlungen über das Nabelblaschen; iu the 
Archiv für die Physiologie, vol. x. R: 373. . 4 

ge] Die Zeugung,p. 288. Joerg however draws his conelusions solely from tlıe 
space often existing between the chorion and the amnios, 

*** Loc. ci. 

ttr Mem. de Mus., vol. iii. 

+t+t Anat. chir.]. ii. c. XXXV. 

885 were. de gener. et de memb.et humur. 

IN ZAesaur, 3, no. 57 5; {h. 9, no. 21. 

Sag Eph.nat. curios. cent. Il., obs. 190. 

**%% Deulero gravido; p.iil., De allanloide. 

+rtr Dedif. fet. et adulti, p. 105. 

tttt Annot. acad..1, i. c. xix. P, 75. 

885 Essays ofa soc. of Bdinb., vol. ii. 

I Zoe. eit., p.i.$ 12. . 

<dajaja} Anatomie des menschlichen schusangern Uterus, p. 84. 

*xkkk Deutsches Archiv. für die Physiologie, vol. ill. tab. i. fig. 2 
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Auid which is sometimes very abnndant at parturition, el which 
orıns what is termed the false waters. 

' 3rd. By the analogy with other animals. 

' This vesicle has always very thin parietes, which are more delicate 
aan those of the other membranes. 

It is not certain that it communicates at any period with the ura - 
aus. Düutrochet admitsthis communication, but has never observed 

It however probably exists, at least in the early periods of gesta- 

‚on, either from analogy, or because the urachus makes part of the 
smbilical cord, or finally from the possibility of following it there 
«ore or less to the placenta,* of introdueing into it a liquid,t and 
ren of demonstrating within it an immediate connection between 
ais body and the allantoid membrane.f We have been able more 
r less easily to follow tbe urachus in almost its whole length at 
very period of pregnancy, and even to fill it partially with mer- 
ary : but we have never been able to prove that it communicated 
itther with the space between the two proper membranes, or with 
e allantoid membrane. 
We do not know certainly how long tlıe allantoid membrane exists. 
We bave seldom been able to trace it evidently in;the latter months 
ff pregnancy. 

$ 2594. The allantoid membrane is generally considered as the 
servoir of the urine, which is carried to it by the urachus from the 
adder. 

- This is the opinion of most physiologists and physieians. 
Joerg thinks even that the allantoid membrane itself secretes 
ine,$ which is not very probable, since the kidneys exist, and are 
re developed than at subsequent periods of life. 
Harvey,|| Lobstein,T and Oken,** have advanced another 
ppinion. 

Harvey maintains that the liquid of the allantoid membrane is not 
rine, but a nutritious fluid :— 
Ist. Because it exists in the ova where there is no fetus. Hi 
2nd. Because it is abundant when the organ is formed.f 
' 3rd. Because the allantoid membrane is at first Beeren and 
en'absolutely much larger than subsequently,$$ while itis admitted 
at the secretion of the urine is in a dırect ratio with the advanced 
e of the feetus. 


*%* Albinus, in Neufville, p. 42, 43.—Hunter, loc. cit., p- 45.—Cruikshank, iDid. 
*+ Noreen and Rederer.—A. Monro, i in Hr Edinb. phys. essays and obs., vol. i. 
„485 — Ridley, Obs. med. pr., London, 1 

Henn in Neufville, p, 47. But eis undoubtedly refers to the umnbilical 
esicle 


fr Lobstein, p 54. 
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4th. Because we can notconceive why the urinary seeretion should 
be the most important function in the foetus.* 

4th. Because the allantoid membrane is deficient in some mam- 
malia, and it is very improbable that (he foetuses of some animals 
should seerete urine aud others not.+ 

6th. Because it is very difhcult in the nearly perfect feetus of the 
adult to pass air from the bladder into the allantoid membrane.t 

7th. Because the fluid would not be excretory, sincea considerable 
number of umbilical veine (absorbents) are distributed in the enve- 
loping membrane.$ 

8th. Because the fluid differs from the urine.]] 


But all these arguments prove nothing against the old opinion, or 


in favour of that of the writers who adduce them. 


lst. The existence of the allantoid membrane and its fluid without 


a foetus proves nothing, and that considered as such may be some- 
thing else, or the foetus may not be deficient. 

2nd. and 3rd. The size of the allantoid membrane and the quan- 
tity of its Auid during the early period of gestation, are explained 
very well by the more rapid progress of allthe formations at this 
period, and because very probably the other excretions do not take 
place then, or at least but slightly. ö 

Ath. The size of the allantoid membrane does not prove that the 


urinary secretion is the most essential of all the fnnctions, but only 


that it replaces in great part all the other exceretory systems, from the 
simple reason that the products of the action of these latter had been 
in contract with the fetus during the whole of pregnancy. 

5th. This fact is entirely incorrect, for the allantoid membrane is 
very constant. Farther its absence might possibly be compensated- 
for in some way. 2 

6th. In this case the same difficulty exists in passıng air from the’ 
allantoid membrane into the bladder,“l while it is very easy during 
the early periods or gestation, as we have more than once proved. It 
follows then at most from this fact, that the quantity of urine secreted 
gradually diminishes, and collects in the bladder. 

Tth. This objection rests upon confounding the allantoid membrane 
with the chorion. The vessels do not belong to it, but to this latterz 
at least they do not absorb within it, but in the cavity of the uterus. 

Sth. It does not follow, for several reasons, from the fact reported, 
that the liquid was not urine. 

We cannot consider the allantoid membrane asthe formative mem- 
brane of the urinary and genital apparatus, or of the bladder,** for it 


* 1d., ibid. 3 
+ Yd,, ibid. 

+ Oken, p. 58. 

$ Harvey. 

| Oken, p. 39. 

<d Ibid., p. 30. e 
** Joerg, p-. 298. ’ 
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birds it arises very evidently from the urinary system, and does not 
exist in the ova of the batracia. 

The bladder is not formed by the urachus;* but the canal corre- 
sponding to the bladder and urachus, which was at first uniformly 
narrow, enlarges at its lower part, is completely developed and be- 
comes .the bladder, while the upper part, which is not developed in 
the same manner, remains the urachus. 


il. ORIGIN OF THE OVUM, AND THE ORDER IN WHICH ITS PARTS 
FORM, 


$ 2595. It is extremely difficult to determine the period at which 
the ovum first appears. Although the duration of pregnancy is ascer- 
tained with certainty, it does not necessarily follow that the new or- 
ganism always begins to form at the same period, for the development 
of the embryos of birds proves that although the oya are all matured 
at the same period, there is, however, a great difference between 
embryos ofthe same brood in the development of different organs, 
or ofthe whole body. 

From the eighth day after coition atendency to form the deciduous 
membrane, and also the foetal portion of the ovum,} has been ob- 
served. 

From the rapidity with wbich the transitory or permanent parts of 
the body form successively in the superior animals, and from the pro- 
portionally very small number of perfect obseryations on the develop- 
ment ofthe ovum in particular, it is extremely difficult to determine 
if the different parts of this latter, described in the preceding article, 
form at the same time or at different periods, and also the order of 
their appearance, and their part in the formation and development 
of the foetus. 

Very probably, however, the deciduous membrane begins to form at 
the same time as the ovum, or the feetal portion oft, since we obserye 
the changes in the uterus, connected with its appearance, very early, 
even before the latter is seen there. 


Hitherto physiologists have generally considered the chorion and | 


the amnios as the most essential parts of the ovum, those which arise 
first; and even now the external of the two membranes to which the 
least advanced ova can be reduced is considered the chorion, and 
the internal as the amnios. 

Analogy with the development of animals inferior to the mamma- 
lia, however, renders it very probable thatthe umbilical vesicle is de- 
veloped the first, and thatthe other membranes form after it, since 
in the animals mentioned, the vitelline sac, which corresponds to the 
umbilical vesicle, appears long before all other parts ofthe ovum, 
which precede only the body of the fetus. 

* Ibid., p. 290. 
+ Home, Phil. trans., 1817, pt. ii. p. 256-261. 
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Ill. FETUS,. 


$ 2596. Itis very difficult to determine precisely the period when 
the human fetus* forms. This ougbt not to surprise, for this is still 
more uncertain in the history of the oviparous animals even, notwith- 
standing the greater facilities they present to the observer, and the 
numberless observations upon them. It however is certain that a 
greater or less length of time elapses after coition, followed by im- 
pregnation, before the ovum becomes visible. 

We may admit generally that it appears in the second week after 
coition, and there are very probably greater or less differences in this 
respect. Haller’sf opinion, however, that the fetus does not be- 
come visible tillthe end of the third week does not seem to be en- 
tirely correct since itfdoes not agree, among others, with Home’s 
observation mentioned in the preceding article. 


I. MODE OF ORIGIN. 


$ 2597. The problem ofthe mode of origin of the feetus is still 
more difhicult, and all that has been said on this subject is reduced 
almost to hypothesis, instead of obervations and facts. 

It is certain, however, that the feetus is united to its membranes 
from the first. | 
The contrary opinion that it arises in the waters of the amnios, 
without any adhesion, cannot be sustained. It is supported by the 

following arguments.! 


.* Beside the works already cited in the course of this book, consult also; Ist. 
On the form and structure of the fetus:—Cassebohm, De differentiä fetüs et 
adulti anatomicä, Halle, 1730.—C. J. Treu, Dedifferentiüs quibusdam inter homi- 
nem nalıtm el nascendum intercedentibus, Nuremberg, 1736.—Hebenstreit, Pro- 
gramma de analome hominis recens nati, Leipsic, 1739, — Treu, Deseriptio et deli- 
neatio embryonum humanorum ; in the Comm. Nor., 1739.—J. G. Rederer, De 
Jeetu perfecto, Gottingen, 1750.—J. A. ang) uth, De anatomie embryonis trium 
cum dimidio mensium, Wittembereg, 1751.—J. G.Roderer, De fatu observationes, 
Gottingen, 1758.—H. A. Wrisberg, Descriptio anatomi@ embryonis observation- 
ebus illustrata, Gottingen, 1764.—A. B. Koelpin, De fetüs et adulti differentüs, 
Gripswald, 1764.—J. F, Dietz, Differentia fetüs ab adulto, Giessen, 1770.—A. and 
F. Rosslein, De differentiis inter faetum et adultum, Strasburgh, 1783. —Auten- 
reith, Supplementa ad historiam embryonis humani, Tubingen, 1797.—S. T,Sem- 
merring, /cones embryonum, Frankfort, 1799.—2nd. On its mode of existence :— 
Rose, De naturä embryonis humani, Leipsic, 1774.—J. Van Solingen, De vitä 
en propriä, Utrecht, 1782.—A. Brendel, De nutritione fatüs in utero materno, 

ittemberg, 1704.—Treu, De chylosi fetüs, Altdorf, 1715.—Bernhardi, De nutri= 
tione feetus in utero, Halle, 1732.—J. de Diest, An sui sanguinis solus opifex 
fetus, Paris, 1725.—A. Nann, Eversa vasorum rubrorum uteri anastomosis et 
communicatio cum placenta, Erford, 1751.—R. Forsten, Questiones medice@, 
Leyden, 1774.—Schaffer, De commercio fatüs cum matre per nervo, Erlangen, 
1775.—Richard, De modo nutritionis feetüs, Erford, 1783.—Stoy, De newu inter 
matrem et foetum, Halle, 1786. 

r uaayes vol. viii, p. 61. 

+ C. F. Burdach, De primismomentis formalionis fatüs, Konisberg, 1814. 
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Ist. The nervous system, which forms before all the other parts, is 

#snever united with the ovum. 
4 2d. A film is gradually developed in the midst of the fluid of the 
Asamnios, which is the feetus. 
9 3d. The feetus is straight originally, although it is the general opi- 
Hnion that it/curves from the moment of its origin. 
All these arguments are easily refuted. 
In fact the part first formed has not been strictly determined. It 
seems probable to us that the rudiment first seen is the common base 
Ahbf several parts, and even in the inferior animals one organ, and in 
Aithe most inferior the apparently homogeneous substance of their body 
epresents several orgaus at the same time. Secondly, we can well 
Mronceive that the nervous system appearing first, it is primarily con- 
SMnaected with the envelops of the ovum. 
#4 The second argument does not rest upon facts; and we do not see 
vhy the fetus could not be formed straight as well as curved from 
#some portion of the ovum. 
#4 Finally, another circumstance also exists against this opinion, viz. 
ihe membrane of the amnios and the liquid it contains certainly ap- 
pear after the foetus in birds, and the fetus of these animals is con- 
Mhaected with the ovum at its first appearance. 
The same is true doubtless of the human fetus. It is developed 
Mihen on the ovum, and atthe expence of one of its parts. 

Another question now presents itself. At theexpence of what part 
Ifthe ovum is it developed, and how does this development occur? 

Judging from analogy with the other vertebrated animals, the hu- 
an foetus is very probably developed upon theumbilical vesicle, and 
Mit its expence. But analogy alone does not merely favour this hypo- 

hnesis, in support of which we may also allege the greater consider- 
Üble size ofthe umbilical vesicle at first, and the position of the lower 
art ofthe fostus directly upon this pouch. 
























II. FORM, 


& 2598. After its origin the foetus presents an almost infinite num- 
er of degrees in its form and structure, the most general of which 
save already been mentioned in the introduction, while treating of 
1e eight laws of the organic formation, or in descriptive anatomy, in 
ating inregard to each system and each organ the peculiarities 
khich characterize it at different periods of its development. 

' The body of the feetus is longer at its first appearance than it is 
ubsequently. 

' The portion of its body which appears first corresponds almost ex- 
usively to the trunk; we only remark at its upper part a small 
frominence separated from the rest by a fissure, which is by no 
eans equal in thickness to the central part ofthe body. This pro- 
sinence is the rudiment of the head, 
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As yet thereis no trace of extremities nor of the other prominences 
partieularly of the nose, the ears, and the genital parts. 

The fotus has then the form of a worm. 

It is entirely or almost entirely straight; we only remark that the 
dorsal face is slightlyconvex, and the abdominal slightly concave. 

It is attached to the inner membrane of the ovum directly, or by a 
very short umbilical cord at its lower extremity, or by the part of its 

body directly above this extremity. 

When the umbilical cord is inserted above the lower extremity of 
the body, this extremity slightly curves from behind forward, in the 
form of a tail. 

All the openings which afterward exist are now completely clused. 

The head gradually becomes proportionally large, so that towards 
the commencement of the second month it forms nearly half of the 
whole body. It is generally smaller before and after this period. ) 

The body of the foetus curves much at its upper and lower extre- 
mities: the head is continuous with the trunk at a right angle, and 
its lower portion, which corresponds with the chin, is attached only 
to the top of the chest ; the trunk is perfectly straight ; tbere is no 
trace of the neck externally until the end of the second month. 

Until the middle of the third month the lower extremity of the 
vertebral column is curved from behind forward and from below up- 
ward, projects below the anus, and represents the rudiment ofa tail, 
which is at first very long; this gradually shortens and finally dis- 
appears entirely, but itis always attached by its inner face. Bi 

The limbs appear in the fifth week of pregnancy; the superior ge- 
nerally a little sooner than the inferior. They then have the formof 
small tubercles terminated by a blunt summit. The superior are si- 
tuated directly below the head, and the inferior directly before the 
caudal extremity. Both proceed from behind forward, buta little 
also from within outward, on account ofthe greater development of 
the abdominal cavity. Sometimes also the superior go a little from 
above downward, and the inferior slightly from below upward, but 
this arrangement is by no means constant ; they often also, particu- 
larly the inferior, assume an entirely. opposite arrangement. N, 

During the sixth week, and until the seventh, the stump which 
first appeared and which gradually lengthened, is divided into a pe- 
ripherical and a central segment ; these segments correspond to the 
hand and fore-arm, to the foot and leg. | 

One or two weeks afterward a third appears, which represents the 
arın and the thigh. j 

The segments formed last are much shorter than those which ex- 
isted previously, although the contrary is true when the foetus is per- 
fectly developed. Si 

About the period when the stump of the limb begins to divide into 
an internal and an external part the latter becomes round, and en- 
larges at its loose extremity, and a single band-like eminence is 
frequently developed at its summit, from which it is separated by a 
depression. 
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| This eminence soon gradually divides to form the fingers, which 

Share at first proportionally short and thick, and which until the third 

wmonth are still united by athin substance similar to the membrane 

re the toes of web-footed animals, or the bones of the fins in 
shes. 

This uniting substance, this thin membrane, gradually disappears 

firom the summit to the base of the fingers and toes. 

The upper limbs appear before the lower; they also pass through 
sall their successive degrees of formation more rapidly than the latter. 
They are for along time absolutely larger, so that at five years of 
age the four limbs have nearly the same length. 

When the limbs appear we begin to see also the external genital 

sorgans, the nose, the eyes, the ears, and the mouth, the successive 
Hevelopment of which follows the course mentioned when treating of 
eeach of these organs. 
The insertion of the umbilical cord gradually ascends. The umbi- 
lieus, however, is still proportionally much nearer the symphysis 
ppubis in the full-grown fetus than in the adult, which difference is 
directly connected with the gradual diminution of the liver. 


III. GROWTH, 


* 8 2599. The feetus, which is at first only some lines long, gradually 
becomes in ten lunar months about a foot and a half in length, and 
ıbout six pounds in weight. 

The increase is very rapid at first, and afterwards is gradually 
blower. It is asserted that it diminishes at the second month, that it 
becomes more active in the third month, but especially during the 
econd half of the fourth, that it is evidently most rapid in the centre 
f pregnancy, and that it consequently becomes slower until the end 
Öbf pregnaney.* This proposition is proved with dificulty, for indi- 
zidual differences may easily lead into error. We may however con- 
eive it to a certain extent, by attributing this slowness to the disap- 
oearance of the umbilical vesicle about this period, and that it is not 
tsompletely replaced by another mode of nutrition. 


IV. VITAL PHENOMENA, 


8 2600. Atthe period of its appearance the fetus never makes 
wart ofthe organism of the mother. Its relation with the mother are 
he same as those between the child and the external world. It lives 
ı peeuliarlife, as is demonstrated by the mode of connection between 
hie two organisms mentioned above. 


* Breit Suppl, ad. hist. embryon.,p. 415,—Soemmerring, Zcones embryo- 
aum, pP: 3 
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Among the vital phenomena those connected with the formation 
are developed in the greatest degıee, and atthe expence of the rest. 
This is proved by the rapidity with which the fotus increases in 
weight and volume. 

But the different functions of nutrition take place precisely ın the 
same manner in all essential respects before and after birth. We 
have already mentioned the activity of the urinary secretion. The 
intestinal canal and the skin are also active. 

$ 2601. We find very early in the intestinal canal of the fetus a 
fluid which has not the same qualities at all periods. Until about the 
centre of fetal existence this liquid is whitish and mucous: but it 
afterwards changes to a yellowish green, which is thicker and more 
viscid. It gradually becomes of a darker colour in the large intes- 
tine, until finally in the latter periods of pregnancy it has the same 
qualities in the whole intestinal canal, so as to distend it. Itis 
termed the meconium. It is formed of about two thirds of water, 
about one third ofa peculiar substance, similar to vegetable matter, 
and of some hundredths of mucus.* 

Opinions vary in regard to the origin of the meconium. Some 
consider it a residuum of the fluid of the amnios swallowed by the 
foetus; others think it formed from the secretion of the intestines. 

Although the fetus very probably swallows and digests the fluid 
ofthe amnios, yet as meconium has been found also in the intestines 
of fetuses destitute of ahead and mouth,t in a portion ofthe canal 
situated below a septum which interrupted the continuity of the 
tube,f in a separate end of the intestine which was closed in every 
part, in the rudiment ofa foetus adhering to another regularly formed 
foetus,$ and finally in the intestines of another perfect body,|| it is 
clear that the deglutition ofthe waters ofthe amnios are not necessary 
to produce it. If consequentiy we sometimes find it only above the 
obstacle, when the intestinal canal is ohliterated in any part, we 
ınust not conelude from this that the fluid ofthe amnios has been 
swallowed, and that the meconium is formed from it,** but it follows 
at most that the secretion takes place principally at the upper part of 
the alimentary canal. We thus explain the peculiar colour ofthe me- 
conium, which might be attributed to the bile, since the tint of this 


fluid changes at the same time with it,ff as we have ascertained, and 


* Bouillon-Lagrange, in the Annales de chimie, vol. Ixxxvi. and Ixxxvii. 
. t R.de Graaf, De mulier. org.; in the Opp. omn., p. 292.—Odhelius, in the 
Schwed. Abhandlungen, 1785, p. 176.—Gilibert, Advers. med.pract., p. 132. 

+ Pied, inthe Jozrn. demed., an. x., frimaire. r 

$ Simmons, Medical facts, vol. viii., London, 1800, p: 7. 
a in Bernard, Quest, var. med. argum., Leyden, 1796. De meconi. 

| Horch, Eph. nat. cur.,dec. iii. a iii. p. 188,—Desgranges, in the Journ, de 
med., enden Na enkwürdigkeiten, vol, i, p 179. 

andbuch der Entbi: r, i 
Pr Tohseik 1 ndungskunde, vol. i. p. 237. 
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as in’an acephalous full-grown fetus the intestine contained a vıs- 
cous semitıansparent mucus, not coloured black.* 

It, however, remains to be ascertained whether this hypothesis has 
any foundation, since the authors who describe the cases mentioned 
by us formally indicate the existence of a yellow matter having the 
qualities of meconium, and chemical analysis has not proved in it 
the existence of bile.f 

However this may be, the bile seems to have some part in pro- 
dueing the meconium. In fact in some cases, particularly in that 
mentioned by Sims, and the subject ot which was a child two years 
old, obliteration might be caused consecutively; in others, as in that 
described by Brugmans, some difference is stated between the meco- 
nium in that portion of the intestine which communicated with the 
biliary system and that inclosed in the lower intestine. Thus al- 
though the bile is not found in this fluid, it may perhaps contribute 
to produce ıt. Possibly also when the liver is deficient the intestinal 
canal supplies the action of this gland. : 

$ 2602. The surface of the body of the foetus is covered with a sub- 
stance of a peculiar character, termed the vernix caseosa.} 

This substance is yellowish white, viscous, and fatty. 

From its chemical composition it is between the fibrin and the fat, 
and very much resemüvles adipocere.$ 

It does not exist during the whole of gestation, but begins fo ap- 
pear about the sixth month. 

Opinions are divided in respect to its origin. Some consider it as 
a precipitate from the waters of the amnios deposited on the surface 
of the body of the fotus:|] others think it is secreted by this latter.T 

This last opinion is very probably more correct than the other. 
In fact: 

lst. The glandular system, particularly that of the sebaceous 
glands of the skin, is much more developed in the fotus than subse- 
quently. 

2nd. The vernix’caseosa is very abundant in the parts where these 
glands are very numerous, in the head, the axille, and the inguinal 
regions. 


* Monro, Trans. of a soc, of Edinburgh, vol. i. p. 216, 
+ Simmons, loc. cit., p. 7. 
t J. J.G. Schulz, De orlu et usu caseos@ vercinis, Helmstadt, 1788. 
$ Buniyaand DZ naudin, Annales de chimie, vol. xxxiil.—Emmert and Reuss 
Chemischi Untersuchung des Fruchtwassers aus dem zeiligen Ei und der küsigen 
le auf der Haut des neugebornen Kindes; in Osiander, Annalen, vol. ii. p. 
22. i 
1 Boehmer, De aquis ex ulero gravid. et partur, profl., Halle, 1769, $ ii.— 
een, It a 7 1766, p. 75. Schulz, 4 
“ Levert, Art des accouchemens, ‚ P. /9.— Schulz, Anweisung zur He 5 
menkunt, BHildburgshausen, 1770, p. 49. —Wrisberg, in Rodaten, Bldn: kin 
obstet., note 37.Emmert, loc. eit., p. 134.—Lobstein, loc. cit., p. 99,—Hunter, 
dnat. des swang. Uterus, p. 96. 
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3rd. Itis found only in the fetus: the membranes of the ovum 
and the umbilical cord present no trace of it. 

4th. It is very similar to the substance furnished by the sebaceous 
glands of the glans penis, änd its qualities do not allow it to be re- 
garded as a precipitate from the waters of the amnios. 

$ 2603. We shall demonstrate hereafter that the ferus respires by 
means of the placenta, 

We shall also mention the differences presented in it by the fetal 
eirculation. 

$ 2604. The motions of the voluntary muscles are but slight. 
They generally begin to be felt about the middle of pregnaney, — 
although we cannot conclude from this that they do not occur before, 
since they may be unperceived on account of the smallness of the 
foetus, and the abundance of the waters of the amnios. 

$ 2605. The fcetus necessarily derives in the body of the mother 
the materials for its growth, preservation, and its secretions. But 
here a question presents itself: Are there or not several modes of 
nutrition ? = 

Different authors, particularly Hippocrates, Aristotle, Galen, Mon- 
ro,* and Danz,+ admit only one mode of nutrition, and consider the 
umbilical vein as the only channel through which nutrition comes to 
the feetus. 

Others believe in the existence of several other channels, as the 
skin and the system of the mucous membranes, in a greater or less 
extent. According to this last hypothesis, the waters of the amnios 
are the source of nutrition for the tetus. : 

Several ancient writers, cited by Haller,f and among the moderns, 
Vas,$ Brugmans,|| Van der Bosch, and Osiander,** admit that the 
skin absorbs. t 

Opinions vary much in regard to the extent of the portion of the 
system of the skin which contributes to nutrition. 

According to Harvey,ff Lacourvee,t7 Haller,‘$ Treu,||]| and Dar- 
win, absorption takes place only by the intestinal canal. 

Scheel*** asserts that it occurs also by the lungs, into which the 
waters of the amnios come through the mouth and nose. 


* Monro, Essay on Ihe nutrition ofthe fetus; in the Zd. med. essays, vol. ii: p. 
102. 
+ Zergliedirungskunde des neugebornen Kindes. 

+ El.phys,, vol. viii. p. 205. 

8 C. J, Vas, De nutritione imprimis nervosa, Utrecht, 1789, 
. || In Van den Bosch, De naturä et utilitate liquoris amnit, Utrecht, 1792. 












Ibid. 
1 Handbuch der Entbindungskunde, vol. i. p. 237. 
+t De generatione, Amsterdam, 1662, p. 253, 368. 
tt Denutritione fetusin Weago Haradbua, Dantzic, 1655. 
68 Elphys., vol. viii. pt.i.p. 211. 
Ill De chylosi faztus, Altdorf, 1715. 
ad Zoonomie, vol.i. : 
*a* De liquoris amnü utililate, Copenhagen, 1795. 
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To these parts Lobstein* adds the genital organs also. 

Finally, Okent thinks that the mamme also absorb; but instead 
of admitting, as had already been done,f that the fetus absorbs the 
imilk secreted by its proper mamm, he asserts that these latter or- 
gans absorb only the waters of the amnios, aud that the fluid intro- 
‘duced by them is carried by their Iymphatic glands into the thymus 
| gland, whence it enters the thoracic canal. 

Thefollowing have been considered also as sources of the nutrition 
tofthe fetus: 

lst. The fluid of the umbilical vesicle.$ 

2nd. That ofthe allantoid membrane.|| 

Srd. The gelatine of Wharton.T 

Those who maintain several modes of nutrition think that they are 
"brought into use simultaneously or successively, The first opinion 
!has more supporters than the second. 

We can hardly arriye at positive results until we have mentioned 
‘and discussed the arguments of each ‚party. 

$ 2606. Those physiologists who thınk that the materials of nutri- 
!tion are brought to the fetus through the umbilical vein, rest their 
“opinion upon the following facts: 

Ist. The constant and general existence of the umbilical cord, the 
‘chorıon, and the placenta. 

2nd. The peculiar structure ofthese organs, and their connections 
' with the festus. 

3rd. Their early appearance. 

4th. The villosities of the chorion are at first only venous, so that 
ithey have no function but that of absorption.** 

5th. The fatal consequences which the interruption in the circula- 
!tion ofthe blood causes in the nutrition and vitality of the feetus. 

The arguments cited by the partisans of nutrition by the waters 
‘ ofthe amnios generally, are: 

Ist. The existence of nutritious materials in this fluid. 

2nd. The gradual disappearance of these materials, and the dimi- 
' nution of the liquid near the end of pregnangy. 

3rd. The f@tus continues to live and be nourished, although the 
‚cord is altered in texture, obliterated, and even entirely separated 
from the body, the umbilicus being perfectly closed at birth. 


* Essai sur la nutrition du fetus, p, 102. 
+ Zeugung, Hamburg, 1805, p. 162. 
+ Danz, loc. eit., vol. ii.p. 71. 
$ Needham, De formato fetu, London, 1667, p. 79.—Blumenbach, Specim. 
I physiolog. comp. inter animalia cal. iR: ovip. et vivip., Gottingen, 1786,—Id., 
" Instit.$physiol., }: 449.—-Semmering, in Haller, Grundiss der Physiologie, 1796, 
. 2. B rg ehe loc. nr Ana Wr das NEL j;in Riel, 
: Archiv. sür die Physiologie, vol,x. p. 77.—Joer; eugung, p. 286. 
Harvey, Lobstein, An a GEF ERRRONDE 
bstein. L 
## Lobstein, loc, cit.,p. 117, 
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4th. It is a fact that no substance can be placed next to the body, 
but a mutual action and reaction is established. 

öth. The parts with which ihe fluid of the amnios is in relation 
possess the power of absorption. 

We consider the following as facts which demonstrate absorption 
particularly by the skin: 

lst. The experiments where the lymphaties of the skin are filled 
with the fluid of the amnios. 

2nd. The known instances of fetuses without a mouth and an 
umbilical cord. ri 

Those who think that the mucous surfaces absorb, rest their opi- 
nion on the following argumenis: = 

lst. The necessity that the waters of the amnios should penetrate 
internally in cases of fissure of the mouth and palate, although the Fi 
fogtus does not become thinner. = 

2nd. The existence of this liquid in the upper part of the intes- 
tinal canal, the Jungs, and even the vagina. 
3rd. The products of digestion found in the intestinal canal. 

4th. The downy hairs of the foetus found in the meconium. 

Sth. The motions of deglutition observed in fetuses immersed in 
the fluid of the amnios. Their attempts at biting and sucking before 
and after birth. 

6th. The existence ofthe meconium at the upper part of the intes- 
tine, when the canal is interrupted in any portion of its extent. { 

Those physiologists who think that the liquid in the umbilical vesi- 
cle contributes to nutrition, cite: B- 

lst. The analogy of this organ with tbe vitelline sac of the other 
vertebrated animals, and the evident passage of the liquid into the 
intestinal canal. ; 

2nd. The great size of the umbilical vesicle, then its wasting, at- 
tended with a change in tke nature of the fluid within it. %2 

We have already mentioned the arguments for thinking that the 
liquid of the allantoid membrane contributes to nutrition. ß 

Those who think that the gelatine of Wharton also assists in this 
function, adduce :: 

lst. Its nutritious properties. 

2nd. Its abundance in the early periods of fetal existence, which 
is connected with the shortness and size of the umbilical cord, since 
the size of this cord does not depend solely on the presence of a 
greater number of parts within it. 

3rd. The observations of Noortwyk, Rederer, and Uttini, which 
have shown that fluids can be made to pass into the gelatine of 
Wharton. BE 

4th. The greater proportional development ofthe vesselsand glands 
of the lymphatic system in the upper half of the anterior face of the 
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#j:body on leaving the umbilicus, but prineipally in the anterior medi- 
sastinum,* which fact we have always proved. 
ı$ 2607. Those who admit but one mode of nutrition, particularly 
{that by the umbilical vein, adduce, first, the fact that other channels, 
Sippartieularly the absorption of the waters of the amnios by the skin 
and the mucous membranes, are insufficient; and secondly, that it 
iss indispensably necessary to the life of the "foetus for this passage 
should be open. 

Ist. The following reasons are alleged as leading one to think that 
hautrition by the waters of the amnios is not probable.f 
a. The liquid is formed from the blood of the fetus. 
b. It contains but littie nutritious substance.f 
c. A very marked alteration in its composition has no effect on the 
llife or health of the foetus, 

d. The fotus continues tolive a greater or less length of time after 
‚he dribbling of the waters.$ 

e. The instances of the feetus having lived, although the umbilical 
»ord was interrupted, obliterated, or separated from the body, are not 
autbentic. 

f- There is aconsiderable quantity of the amniotic Auid at {he end 
bhf gestation.|| 
2nd. Nutrition by the skin particularly has been opposed by the 
Following arguments :T 
a. The caseous envelop which covers it. 

b. The necessary stagnation of the liquid in the cellular tissue after 
poenetrating it. 

e. The viscidity of the waters of the amnios, which render them 
infit to enter through the skin. 

Ird. The arguments against the entrance of this liquid through 
he mouth are: 

a. The want of similitude between the waters of the amnios and 
‘ae fluid in the stomach,** The dissimilarity even between these 
raters and the meconium.+f 
b. The impossibility uf swallowing unless respiration occurs.}f 
c. The frequent elosing of the mouth.$$ 
d. The fact that milk injected into the amnios does not enter the 
#ral passages.|| | 


°%* Lobstein, 2% 139.—Monro, loc. cit., p. 143. —Vanden Bosch, Zoe. cit, 
+ Danz,p 
i+ Van den Bosch, in Schlegel, p: 458. 
‘$& Vanden Bosch, p:458. 
'j} Monro, p 
aller Pi El. Re viil. p. 205. 
*%*= Monro, p. 163. — Van den Bosch, p, 460. 
‘++ Danz,p.6°. 
‘tt Danz,p.59. 
. {1} Monro, p- 173.-—Van den Bosch, p, 458, 159, 
[il Monro, p, 175. 
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e. Ifthe amniotic fluids penetrate into the oral cavity by any pres- 
sure, they would be introduced into the trachea as well as into the 
esophagus.* 

f. Instances ofacephalous and astomatous foetuses, which, however, 
were fleshy.} hi 

9. The products of digestion found in the intestinal canal prove 
nothing, since they may arise solely from the action of this organ,f 
and the more as meconium also has been found above the point where 
obliteration had occurred $ e. 

h. The existence of the meconium and the hairs in the stomach 
prove nothing, for hairs might be developed in the alimentary canal, 
and the meconium pass up through the intestines into the stomach.| 

i. We may also consider deglutition and the sucking of the newly 
born child as valueless, since numerous other phenomena supervene 
at the period of birth, although the system has made no previous at- 
tempts, and the latter had already commenced before parturition by 
swallowing the waters of the amnios. 3 

j- The existence of the amniotic fluid in the stomach is abnorma 
and results from powerful compression.“ F 

4th. We have already refuted previously the arguments which go 
to prove that the fluid of the allantoid membrane contributes to nu- 
trition. 

$ 2608. We have now to examine whether all the argumenfs” 
alleged against the hypothesis that the feetus is nourished by the fluid 
ofthe amnios are suflicient to refute it. | 

Strict inquiry determines that they are not. ; 

Ist. It is not proved, and it is not even probable, that the waters” 
of the amnios are formed from the blood ot the feztus, since the vessels 
of the chorion may not necessarily be other than the organs of nutri= 
tion, and the fluid of the amnios may. be secreted by the uterus. 

2nd. The slight proportion of nutritious materials proves nothing, 
because nutrition may be well performed with substances which con 
tain less of it, and also because the fluid of the amnios at first con- 
tains more of it; finally, because the greater energy ofthe formative 
power in the feetus is a suflicient compensation. F 

örd. The third and fourth arguments prove at most only that tbe 
liquid of the amnios is not the only source of nutrition in the feetus 
or that the foetus might exist for some time without it: even thislat- 
ter circumstance does not follow, for it is not probable that the Huid 
of the amnios is ever reproduced after it has escaped. 


=» 
* Danz, p. 59.—G.J. C, Themelius, Comment. qui nutritionem faetus in uter 
per vasa umbilicalia solum fieri, occasione monstri ovillisine ore. ei faueibus nal 
ostendilur, Leipsic, 1751.—Van den Bosch, p. 459. \ 

+ Danz, p. 60. 

+ Van den Bosch, p. 461. 

$ Brugmans, in Van den Bosch, p. 461. 

| Monro, p. 177, 178. 

“| Danz, p. 59, 60, 
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4th. We cannot apply to several well attested cases of infants be- 
ing born with the umbilical cord really obliterated, the too general 
cobjection that all those of this kind are not authentic; the only con- 


for some time the interruption of its communications with the uterus 
through the medium of the cord. 

öth. The existence ofa great quantity of the liquid of the amnios 
sat the end of pregnancy, is without value, since the absolute quantity 
cof the liquid is generally very much diminished at this period. If it 
kis less in quantity in the latter periods of gestation, the only conclu- 
ssion to be drawn from this is, that it isthen less necessary, which 
ceoincides with the hypothesis that it serves for nutrition, asthe form- 
Jative acts have then more power, and also possibly another more 
«efficacious mode of nutrition is then developed. 

The arguments aaduced against nutrition through the skin are 
seasily refuted. 

ist. The vernix caseosa does not exist in the early periods of ges- 
(tation, thatis, when the fluid ofthe amnios contains most nutrition, 
sand when the formative acts are most rapid. Even when it is seen, 
jit does not form on the skin a uniform layer which covers it so as to 
prevent absorption. 

2nd. and örd. There is no proof that the stagnation of the amniotie 
ffluid under the skin is necessary, and of the impossibility of its pene- 
ttrating farther. This stagnation, on the contrary, is very improbable. 

The arguments adduced against nutrition by tne mouth are not 
eeonclusive: for, 

Ist. The dissimilarity between the fluid in the stomach and the fluid 
of the amnios is easily explained by a change in these latter; farther, 
wwe have often remarked a perfect identity between the two fluids. 

2nd. The impossibility of swallowing without breathing is not de- 
smonstrated, and certainly isnot a fact. Farther, the fiuid of the 
samnios might enter into all tbe cavities, without being swallowed. 
3rd. Tbe closing of the mouth is a useless argument, since this 
does not always occur, and the mouth has been observed to be open 
in the fluid of the amnios. 

4th. The same is true in regard to the non-entrance of the milk, 
or in these experimentsthe animal was dead. 
5th. 'Ihe penetration of the fluid of the amnios with the trachea is 


bservation seems to demonstrate that it really occurs. 
6th. The acephaloüs fetuses only prove that this passage is not 
he only channel through which nutrition takes place. 
7th. The development of the hairs is so rare a phenomenon that 
e constant existence of these hairs in the meconium should be con- 
sidered as a very peremptory argument in favour of the introduction 
f the fluid of the amnios into the alimentary passages, although the 
resence of the meconium proves nothing. Besides, tbese hairs re- 
mble the silky down of the feetus, 
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celusion however to be drawn from this is, that the foetus can support. 


nattended with inconvenience ; perhaps even it is useful. Farther 
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th. Although we reject, and with reason, the opinion that swal- 
lowing of the waters of the amnios would be a kind of prelude to 
sucking and deglutition, it does not follow that when this liquid is 
found in the stomach its presence should be regarded as unusual. 

8 2609. Thus the nutrition of the fotus by the fluid ofthe amnios 
still continues at least very probable. 

It is no less difficult to doubt the nutrition by the fluid of the um- 
bilical vesicle and the gelatine of Wharton. We have reason to think 
that the whitish fluid contained in the placenta constantly passes into 
the body of the feetus through the umbilical cord. 

But it is very improbable that the fluid of the allantoijd membrane 
contributes to its nutrition. * 7 

$ 2610. Wehave now to examine if nutrition by the umbilical 
vein rests on as firm a base as those assert who think it the only 
source of nutrition, . 

We cannot at least deny that the contrary opinion can be main- 
tained, since the facts alleged prove only the necessity of the eircu- 
lation of the blood in the chorion and placenta, but establish nothing ° 
in regard to the function of these parts. 

Farther, as the feetus is nourished in three other modes, and as it 
cannot be proved that these three modes are insuflicient, we havea 
right to admit that the circulation ofthe blood in the placenta by the 
vessels of the foetus has not the uses commonly assigned to it, pro- 
vided always that we mention others which are probable. 

But this is possible. In fact this function corresponds to respira- 
tion; several physiologists, both ancient and modern, have compared 
- the placenta to the lungs.f 

The arguments in favour of this opinion are: 

lst. The general necessity of respiration, which cannot be per- 
formed in any other manner. = 

2nd. The analogy between the pulmonary and placental circula- 
tions, the placenta and lungs both receiving the blood, from which 


* G. F. St. Hilaire (Monsiruosites humaines, p. 279) having found in the intes- 
tinal canal an anomocephalus of real fecal matters, moulded even into lumps in 
the post-cecal intestine, was led by this phenomenon to examine the proper nu- 
trition ofthe fetus. He thinksthat the mucus secreted in the alimentary pas- 
sages, and which is in too great a quantity to be used Biraply asa Jubricating fluid, 
is the aliment first digested; thatit is taken up at first by the digestive organs, 
then by the chyliferous passages, itisthe source ofthe nutritiousfluid, which thus 
flows eonstantly into the circulatory system, and which at each passage is grad 
ally animalized. Considered in this manner, the nutrition of the fetus would 
resemble that oftheadult. This hypothesis, in accordance with which the dis- 
charge of mucus would be caused by the irritation of the mucous membranes by 
the bile, is veryingenious, but isimprobable. In fact we should be obliged to 
admit that the alimentary tube acts in two totally different ways in regard to the 
Anleubs one action forming the mucus, the other converting it, changing it int 
chyle, IT 

rJ Mayow, Duverney, Vallisneri, Cheselden, Herissant, Beerhaave, and Jamp 
in Haller, Zlem. physiol., vol. viii. p. 254.—Eckardt, Questio an du@ arteri@ un- 
bilicales faetui pulmonum loco inserviunt, Jena, 1761.—E. Darwin, Zoonomie, vol. 
i.—B. N. G. Schreger, De functione placente uterine, Erlangen, 1795.—Lobstein, 
loc. cit.—Oken, Der Atmungsprocess des Fetus ; in Zucina, vol. iii. p. 29. 
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he secretion and nutrition of the body are derived, and which must 
sonsequently be renewed. 

Srd. The analogy between the animals which breathe by bronchiz, 
“nd the foetus of the animals which have lungs. 

4th. The rapidity with which death ensues, when the circulation 

&hrough the placenta is interrupted. 
9 th. Theanalogy with birds and reptiles, in which the blood of the 
Aumbilical vessels really undergoes through the egg-shell the changes 
Spproduced by respiration. 
Very probably then the blood of the feetus is really changed in the 
Mpblacenta, similarly to what it is in thelungs, and the arterial blood 
if the mother replaces the circulating medium, which is acted upon 
My the oxygen. 
9 We cannot adduce against this hypothesis that there is no differ- 
Fencein thecolour of the blood in the umbilical vein and arteries, as 
several observers worthy of confidence have proved, and as we have 
satisfied ourselves on several occasions;; for possibly the fetus having 
Mut little need of oxygen its blood absorbs but a small quantity, and 

sonsequently its colour is but slightly changed. 

Schweighzuser has advanced an opinion directly the opposite of 
Mhis.* He thinks that the function of the placenta is to change that 
rhich the umbilical veins bring to it into venous blood, and which 
coes not suffer this change in the body of the fcetus, in order to ren- 
Miser it proper to secrete the bile and to form the solid parts, particu- 
sarly the nervous system. But this hypothesis is supported by no 
act, but itis opposed by several. Thus nutrition in general, and that 
{f the nervous system particularly, is performed by the arterial blood ; 
ae bile may be formed from this blood. Besides, the respiratory 
unction of the placenta is imperfect, and consequently the differ- 
unce between the blood in the umbilical vein and arteries is almost 
nothing. We cannotconsider that ofthe vein as pure arterial blood, 






















‘he body. Finally, in the ovum of birds the blood of the umbilical 
srtery is black, and that of the yein is red. 

The placenta then is principally a respiratory organ, by mears of 
he circulation in the umbilical vessels.f ß 





' * Sur quelgues points de physiologie relatifs a la conception et a l’dconomie or- 
kanique du ftetus, Strasburg, 1812, p, 19 
+ @.F. St, Hilaire (Philosophie anatomigue, p. 538) thinks that, the fatus re- 
“pires through all its pores like the aquatic insects, that it separates the air from 
‚hesurroun ing liquids, and that the uterus performs the Bun öfthe rightventricle 
"y sending the amniotic fluid into all theinteguments of the body. “This opinion 
as been confirmed by Lassaigne’s discovery of a gas very analogous to the atmo- 
hpherie airin the amniotic fluid. Muller hasenlarged upon this (‚De respiratione 
“elus commentatio physiologica, Leipsic, 1823). This author thinks that the 
ecessity of respiration ofthe fetus is to that of the child as 10: 15,oras2: 3. 
)3ut the Piaeeatn also concurs in itas wellastheamniotic fuids, The fine experi- 
ents of Edwards on the asphyxia of the batracia are naturally connected with 
"his great question, and may contribute to resolve it. 
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Öince it has already circulated very extensively in the upper half of. 
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The liver probably assists in this function, since the umbilical vein 
ramifies very extensively before carrying the blood into the ascending 
vena-cava, 

The more grosse nutritious substance is introduced through: the 
channels mentioned aboye.. 

. But all these channels do not exist during the whole of foetal.ex- 
istence. | 

The umbilical vesicle first becomes inactive in the second month 
of pregnancy. After the first half of gestation, nutrition by the wa- 

»  tersofthe amnios diminishes much, because the fluid lessens in quan- 
tity and nutritious qualities, and the vernix caseosa diminishes ab- 
sorption by the skin. It would seem then. that latterly no other 
channel exists but the gelatine of Wharton. 


V. DURATION OF THE F@ETAL STATB, AND BIRTH. 


$ 2611. The foetal state usually continues ten lunar months. Af- 
ter this period the foetus is born, that is, it'is detached from the body 
of the mother, and enters into a direct relation with the general or- 
ganism, being now capable of an independent existence. 

It however is frequently separated before the normal end of ges- 
tation ; this is termed abortion (abortus). The union between the two 
organisms rarely continues too long; this istermed a late birth' (par- 
tus tardivus, s. serotinus.)* 

. The foetus cannot survive independent of the mother until.tbe sixth 
month of gestation : even then it generally dies. Ithas long been 
disputed to what extent beyond the common period the birth may be 
protracted ; and the discussion is not'terminated. Thepossibility of 
the fact cannot be doubted, and is attested by several authentic in- 
stances. We cannot, however, deny that a great many of them re- 
lated depend on the necessity in order to render them legitimate, of 
a conception supervening in the mother, after the death of the hus- 
band. 

$ 2612. Parturition isaccomplished by the contractionofthe uterus 
aided by that of the abdominal muscles. These contractions com- 
mence at the base of the organ, while the slighter fibres of the neck 
gradually cease to act. Hence the cavity of the uterus shortens and 
contracts, and consequently all parts of the organ, except the lower, 
greatly compress the foetus, which escapes through the part which 
presents the least resistance, that is, through the dılated orifice ofthe 
uterus, whence it passes into the vagina, and then through the exter-- 
nal orifice of the genital organs. 





* Ueber früh-und spätreife Geburten, Mannheim, 1807. . 

t The case ofa fetus, said 10 be only five months old, which lived nine months, 
Itas recently been/reported. (V. Rodman, in the Zd. med, and surg. journal, vol®. 
virp, 456; vol. xji. p. 251.) 
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Usually, about as one thousand times to one, the membranes of the 
ovum, which enter the first, break before the feetus has left the cavity 
of the uterus, and most of the fluid of the amnios escapes. After the 
fcetus is expelled the uterus is freed from the ovum, by the contraction 
of the organ following parturition, which very much diminishes the 
extent of the surface by which it adheres, and ruptures the vessels 
which unite the placenta. When the posterior fold is once’detached 
the final contractions of the uterus cause its expulsion. 

. The connections between the ovum and the uterus are rarely de- 
stroyed by the first contractions of the latter, and the child is born 
enveloped in its membranes, like the young of the mammalia. This 
case probably happens only in continued pregnancies. It is normal, 
on the eontrary, in abortion. 

$ 2613. After parturition, lactation also establishes, for a greater 
or less length of time, a material connection between the mother and 
the child. 

The mammx» during pregnancy are changed like the uterus. They 
enlarge, become more vascular, softer, and looser. - T'heir granula- 
tions are more distinct. In a word, they resemble the other glands, 
the secretory activity of which continues uninterruptedly, while preg- 
nancy assimilates the uterus to the muscles which are constantly in 
actıon. 

The secretion of the milk begins in the last weeks of pregnancy, 
but it is very imperfect. 

The human milk, like that of the other females of the mammalia, 
is decomposed by rest into two parts, one fat and yellowish, the other 
serous; the former, or the cream, divides into butter and butter- 
milk. The cream and the creamy milk both contain a substance 
analogous to albumen, the caseous substance, of which there is but 
little in the milk of the female, and it is there softer and less coagu- 
lable than in that of other animals. It is coagulated by heat and 
acids, and thus it may be obtained separately, The serous portion 
of the milk, when entirely freed from caseous substance, has a sweet- 
ish taste, which is owing to the sugar of milk, which abounds in the 
milk of the female, Many calcareous salts exist in the caseous matter. 
The slight quantity of this latter and its softness prevents the milk 
of the female froım coagulating, or atleast but slightly. It is asserted 
that its cream does not give butter, which is not true. 


Hut 24 
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CHAPTER Il. 


OF CONCEPTION IN THE ABNORMAL STATE.* 

































82614. The anomaliesin the genital organs connected with coition,. 
pregnancy, and parturition, are less nuinerous and less worthy of. 
notice than those presented by the new organism. 


l. GENFTAL ORGANS, 


$,2615. An anomaly. sometimes occurring in the organs of coition 
is:the continuance of the hymen.after copulation, and sometimes after- 
parturition. It deserves attention, as it indicates that the presence 
ot this fold is not a certain sign ot virginity, and as it renders partu- 
rition difhicult, particularly when the hymen is solid. 

Among, the anomalies of thegenital organs of the female, of which 
we have already spoken above, the adhesion of. the abdominal extre-" 
mities of the Fallopian tubes with the.adjacent organs, particularly 
with the anterior and posterior face of the broad ligaments, the uterus, 
the bladder, the rectum, and the ovaries, and the obliteration of their 
abdominal orifices, are principally results of coition These two states- 
are observed particularly in prostitutes,f. where they are probably 
produced by the frequent and. excessive stimulation of the genital. 
parts. They are also common in sterile,females, and should be re- 
garded as the most usual.cause.of sterility, since they prevent the 
ınotion of the tubes, and the entrance of the fluid from.the oyaries- 
into the uterus. ; 


II.:. NEW ORGANISM.. 


8.2616. We shall examine here, among the anomalies which may 
supervene on conception and in the formation of a new organism, 
only those which affeet the whole new being and the ovum particu- 
larly, since we have already mentioned the deviations in the forma- 
tion of the feetus, either generally or particularly, in the several parts 
of this work. 

lst. The first anomaly ofthe ovum is the place where it is formed. 
The anomaly is greatest inthis case when the ovum is situated oul 0 


* Wrisberg, De secundinarum humanarumvarielute, Göttingen, 1773.— Schwfer — 
Deplacent@ uterin@ morbis, Leipsic, 1799. — Michaelis, De placenla humana, una- 
inmice, physiologice et EEE considerata, Erford, 1782.—Hebenstreit, De 
Juniexli umbılicalis pat ologia, Jeipsic, 1747. er 

t Walter, Ueber die Krankhesteu des Bauchfelles, p. 13.—Langstaff, in the Med. 
chir. trans., vol. vili. P. 505. N 
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\the uterus. This is termed erira-uterine conception or gestation (con- 

ceptio, s. graviditas extra-uterina.)* The ovum is then developed 
‘in the ovary, in the abdominal cavity, or in the Fallopian tube.t 
The uterus generally changes as it does in pregnancy ; this organ is 
enlarsed, softens, and a deciduous membrane forms in it. In the 
cases where it is asserted that the latter did not exist, it had probably 
already disappeared, or it was developed imperfectly.{f The ovum 
is destitute of: it. 

As to the fetus: 

a. It is regularly formed, a very rare phenomenon, observed prin-- 
‘eipally in abdominal pregnancy. 

b. It is dead; this is more frequent, and causes in the adjacent parts,. 
|principally the rectum, the integuments, or the vagina, rarely in the 
!bladder,the formation ofan abscess, and ıs usually discharged through: 
tthe opening in pieces, more rarely: entire. 

c. Long before the first months of pregnancy have elapsed, and 
seven during its first fifth, the too slightly extensible part in which 
the foetus is developed is ruptured, and-the mother dies from an iu-- 
tternal hemorrbage, which termination is observed particularly in 
jpregnancy of the Fallopian tubes. 

d. The fetus and its envelops less rarely adhere, and ossify more‘ 
vor less perfectly The massoften continuesso for years, and thefemale 
lives. 

More commonly the situation of the placenta in the uterus varies,; 
!beiug developed, particularly in twin pregnancies, at he lower part of 
tthe ovum, on the edge of the orifice of the uterus ( placent@ pravia, 
ss, oblata). 

Finally, amore common anomaly is the twisting of the umbilical 
seord. 

2nd. The simultaneous formation:of severalova and fetuses, The 
Hollowing are the most general remarks on this subject: 

a. There is generally a predisposition to this anomaly, since the 

‘same parents and the same mothers produce several twins, 
b. The number of coexisting fogtuses is never more than five. We 
may generally admit that twin pregnancies are to common preg- 
hnancies as 1: 100, tripulets as 1: 1000, and quadrupulets:as 1 :50,000- 
550,000. 


# See our Handbuch der pathologischen Anatomie, vol. ii. p. 160-180.—J. H. 
Giessmann, Diss. de conceplione dupliei uterinanimirum et ovaria uno eudemgnue 
«emporis momento facla, Marburg, 1820.—F, F. Susewind, De graviditate ovaria, 
Berlin, 1820. 

+ It may also be developed in the proper substance of,the uterus, although not 
eparated from the tissue of this viseus by .acyst. This has been observed by 
ehmitt, Hedrich, Carus, and Breschet. Carus (Zur Lehre von Schwangerschaft 
und Gebert, Leipsic, 1822) thinks, but wrongly, that intliese cases the oyule vlides 
and lodges beiween the peritoneum and the nterus, N 
t This occurred in a chse reported by Langstafl. (Med chir. trans, vol. vii. p. 


41.) 
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ec. Generally in a case of twins or triplets the placentas are united 
in one, but there are two or three choria, two or three amnia, and two 
or three umbilical cords, so that the two or three fetuses are entirely 
separate. When two are situated in the same cavity the intermediate 
septum has evidently been destroyed. 

'The umbilical vessels usually communicate on the inner face of 
the placenta by a large transverse anastomosis, which arises at the 
root ofthe cord. This anastomosis is rarely deficient. This has 
= been wrongly termed a third placenta.* 
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£ We do not as yet know how the umbilical vesicle is arranged where 

; there are numerous fetuses. 

$ d. In regard to the f@tuses, even when there are but two, oneand - 
i sometimes both are small’and imperfect, often to a great degree, for 

f most monsters which are very abnormal are generally twins.7 This 


phenomenon is still more evident when there are more than two 
fogtuses, for then all are generally smaller, and are not nourished as 
well as usual. Sometimes also the existence of two foetuses causes 
the death of one of them at a more or less advanced period. 

e. In a twin pregnancy, and still more in triplets, parturition 
usually occurs before the regular period of gestation. Generally all 
the foetuses, and even those which are dead, leave the uterus at the 
same period. Sometimes, however, one of the two is expelled pre- 
maturely, while the second remains until tbe regular period, and is 
then born.t In some cases, but this is less remarkable, the dead 
infant is not born till some days after the other, which is perfectly 
full grown.y 

The fotuses which coexist in the uterus have generally been pro- 
duced by the same generative act: They are formed much less com- 
monly by several successive actions; this constitutes superfetation 
S (superfetatio.)|| The possibility of this fact is proved, first, by cases 
" where the woman has borne two children of different colour, and as- 
serted that she had cohabited with men of different races; secondly, 
by those, although they are less authentic in fact, which mention full 
grown children born at aninterval ofseveral weeks, and even several 
months. 

$ 2617. Superfotation is explained : 

Ist. By the existence of a more or less divided uterus. 

2nd. By a productive coition, followed by another also productive, 
before the ovum produced by the first had arrived into the uterus.** 


N 















* Stalpart van der Wiel, cent. i. p. 75.—Otto, Path, Anat,, p. 38. 

r Meckel, Handbuch der pathologischen Anatomie, vol.i.p. 55. 

t J. Chapman, Singular case of ewpulsion of a bligchted fetus and placentaat 
seven months, aliving child still remaining the full period of utero-gestation; in 
the Med. chir. trans., vol. ix. p. 194, s 

$ Clarke, in the Med. andphys. Journ., vol. xvi. p. 53. - 

Il J. P, Gravel, De superfetatione conjectur«, Strasburg, 1738.—M. I a er 
‚De superfetatione, Utrecht, 1783.—T, Roose, De superfetalionenonnulla, Bremen, 
1501.—J. C. Varrentrapp, Comm, in 7, Roose de superfetatione, Fraukfort, 1803. 

| Gravel, Roose, 
** Varrentrapp. 
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3rd. By the laceration of a portion of the deciduous: membrane, 
which forms a passage for the semen to the Fallopian:tube.* 

Thus all the theories given are purely mechanical. These expla- 
nations are by no means worthless ; super[cetation, however, more pro- 
bably depends principally on the fact that one coition: calls into 
action several vesicles, which do not arrive at the same degree of 
vital activity simultaneously, even as in birds a single copulation is 
sufflicient to impregnate a considerable number of yolks, which differ 
much in respect to their development. 

Superfetation may also depend, in certain rare cases, on no me* 
ehanical cause, but on the fact that the capacity ofthe genital organs ; 
and the whole organism of the female is not unfitted by the first r 
eonception for a second during the course of the other; even as the 

disposition for contagious diseases,.to which generation is so analo- 
gous, is commonly lost by the first infection, although a second super- 

venes in rare cases; or as one-exanthematous affection is generally, 

but not always, arrested by another. 

$ 2618. The new organism is sometimes destitute of certain parts. 
The most common anomaly in this case is the absence of the feetus,. 
which undoubtedly depends generally on the fact that this latter has- 
perished sooner or later, since the ovum is: commonly formed of all : 
the parts wnich normally compose it, and we there perceive even 
more or less evident proofs of the previous existence of a fetus. 

The placenta is deficient more rarely. In one case of the kind 
recently describedt it was asserted that the umbilical cord was 
attached to the inner face of the ovum in the form of a button. 

The defect of an umbilical vessel, particulariy ofan artery, is more‘ 
common. h 
We more rarely find the umbilical vein: double, which establishes- 

an analogy with most mammalia.. 

$ 2619. The deviations in the formation of the ovum relate princi- 
pally to the placenta and the umbilical cord, 

The placenta is sometimes but proportionally very rarely divided: 
into several lobes van succenluriaia), only two which generally 
appear, although there are sometimes seven. One of these lobes is. 
generally larger than the others. This anomaly consists in a suspen- 
sion of development. We have observed it principally in pregnancy. 
with twins, and we have always been satisfied that authors were 
mistaken in saying that the umbilical vessels then divided unusually- 
soon. 

This premature division ofthe umbilical vesse!s, even within the: 
ınembranes of the ovum, is rare ; but it is still more so forthe vessels- 
to separate on {he outside of the body of the child. 
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We must arrange here the knots of the umbilieal cords termed true, 
when they are real,* and false, when they consist only in more or 
less compact circumvolutions of the umbilical vessels. 

$ 2620. The umbilical cord presents anomaliesin its extent. Some- 
times itis too short, being only four inches in length. Less frequently 
it is unusually long, being fifty inches in length. Sometimes also it 
is very thin or lean, which depends on the small quantity of the gela- 
tine of Wharton. In other cases it is unusually fat. E 

The placenta is commonly much larger and much thinner than 
usual in abdominal pregnancy. 

Here are referred the change of the vessels of the placenta into 
larger and smaller vesicles, entirely closed and united by contracted 
portions, which seem to depend on the permanence and the ultimate 
development of a state primitively normal. 

$ 2621. Anomalies in the connections relate to those of the ovum 
with the uterus or fetus. Sometimes, but rarely, the first are firm. 

Sometimes the fetus is not connected with the ovum. This phe- 
nomenon is not rare in the early periods of gestation, and we may 
also consider it as the result as well as the cause of the death of the 
feetus.f But authors relate also cases in which this insulation was 
observed at an advanced age of pregnancy. Here we refer to the 
observations of Chatton,t Stalpart van der Wiel,$ Rommel,|| Mason 
Good, and Osiander.** 

All these facts are not equally authentic. Thus Stalpart van der 
Wiel did not observe the case mentioned by him until several months 
after birth; there was at the time an inversion ofthe bladder ; the 
umbilicus was situated too low, and blended with the upper part ofthe 
bladder, and seemed to be deficient. 3 

On the other hand the foetus is sometimes connected with the mem- 
branes of the ovum too intimately. 

Here are referred the cases where the umbilical cord is inserted in 
an unusual part of the body, and isthere attached in a greater or less 
extent before arriving at the abdominal cavity.tr x 

Such are also those ff in which, besides the umbilical cord, a liga- 
ment arose from the membranes ofthe ovum, and was attachedtothe 
body of the foetus.$$ 


* Delius, De nodis veris in funiculo umbilicali, Gottingen, 1805. 

t Gregorini, De hydrope uteri, Halle, 1795. 4 
. + Ephem. Gallie. ann., 673, fol, 69, cited by Stalpart van der Wiel, Obs. rar, 
cent. ii. pt. ii. p. 329. 

$ Observat. rar. med, chir.,.cent.ii, pt. i. obs. 32. 

| #ph. nat. cur ,dec. ii. ann, vii. obs. 209. 

e| Stark, Neues, Archiv., vol. i. p, 357. 

** Annalen, vol. i. pt. i.p. 199. fd R 

rt a1 ckel) Handbuch der pathologischen Anatomie, vol. ii. pt. i. P. 56. 

++ Ibid. ’ : 

$$ G. F.St. Hilaire attributes the frequent monstxosities of the fortus which so 
frequently deform it, to these folds, j 


a 
F 
. 
} 
| 
| 


EMBRYOLOGY. 635 










$ 2622. The principal alterations oftexture are, the too great hard- 
ness of the membranes of the ovum, generally attended with their 
thickening : the development of thenew formations in the placenta* 
or of serous cysts in the cord; finally, the changes of the whole ovum 
termed moles, and which are divided into several classes, according 
to the different substances which form them. 

$2623. Parturition presents numerous anomalies, the causes of 
which exist in the body ofthe mother, or in that of the child, or in 
both. These anomalies become also the source of several of those 
mentioned when speaking of tlıe genital organs, particularly of diffe- 
rent deviations of formations, as lacerations of the uterus, the vagina, 
adhesion and obliteration of the orifice of the uterus, the vagina, and 
the vulva, after an injury. 


* Clarke, in the Phil. Zrans., 1789, p. 11. 
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III. Lower part of the middle region a j 
II. Texture - 
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III. Weisht . i ; i 
IV. Consistence : i 3 
Arr. ıı1. Cerebrum i : 
I. External form . A ; 


ı. Inferior face : : 
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1. Cerebral peduncles 
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triele - 

II. Lateral regions : 2 % r 

II. External face ; ? x } 

III. Upper face , 5 2 r 

IV. Internal face R k 
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v. Fornix 5 B > 5 
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Arr. ı. Pia-mater € 3 R 
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II. Of the encephalon . . . 
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1. Ascending branches 
a. Temporal nerves 
db. Malar nerves 
11. Anterior branches or buceal nerves 
ııı. Descending branches 
VII. External motor nerve 
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A. First branch 
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C. Third branch 
IX. Internal motor nerve 
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I. Central portion e 
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A. Superior cervical ganglion 
I. Upper branches 


Il. External branches Fr > s 
III. Internal branches " ; 
IV. Anterior branches z N 
V. Inferior branches E 
B. Middle cervical ganglion : 
C. Inferior cervical Easeliun) ; 


I. Cardiac plexus 
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1. Splanchnie nerve 5 r 
ı1. Small splanchnic nerve . R 
E. Abdominal ganglions 5 
Cuap. IV. Differences in the nerves during development 
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Seer. I. Organs of sense 5 . 
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A. Attollens auricle i 
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a. Tragicus R 
b. Antitragicus . wi . 


c. Helicis major R . at 3 


d. Helicis minor zuhde 
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IV. Museles of the bones of the ear a 
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d. Stapedius muscle - 5 
€. Labyrinth - - 
I. Osseous labyrinth - - 
a. Vestibule - - 5 
b. Semicircular canals  - = 
ce. Cochlea - - - 
d. Aqueducts - nz 
II. Membranous labyrinth - - 
= - III. Auditory nerve - - 
" Arr. ııı. Differences dependent on development 
I. External ear - - 


HH. Internal ear - 
Arr. ıv. Abnormal state of the organ er hearing 
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” B. Meibomian glands - - 
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B. Lachrymal puncta and lachrymal passages - 246 
C. Lachrymal sac B S & = 247 
ART. ı1. Globe of the eye - - - 248 
I. Membranes of the eye = S a - 249 
A. External membranes - - - 249 
A. Sclerotica - - - - 249 
B. Transparent cornea - - - 250 
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©. Iris - - - - 255 
D. Pigment - > ® - 259 
C. Retina - - - - 260 
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A. Vitreous humour - - - 262 
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ARrr. ıv. Functions of the eye - - 269 
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Secr. II. Of the viscera - - - - 291 
Crap. I. Of the digestive organ - - 293 
ART. ı. Upper portion of the alimentary canal - - 296 
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A. Oral cavity generally - - 3 4820996 

1. Perfect state - - - - 296 
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ıır. Abnormal state - - 298 

B. Parts which compose the oral er - - 299 

ı. Lips and cheeks - - - 299 
A.Form- - - - - 299 

B. Muscles of the lips - - - 300 
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d. Buccinator - lien - 300 

c. d. Zygomatici - - - - 301 
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f. Levator labi superioris - - - 301 

g. Anomalus faciei = = - 302 

h. Levator alse nasi labiique superioris - - 302 

i. Depressor anguli oris - - - 302 

j- Depressor labii inferioris - - - 303 

k. Levator menti - - - 303 

ı1. Palate - - - - - 303 

A. Form ' - - 303 
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iv. Oral glands 
A. Normal state 
a. Muciparous glands 
b. Salivary glands 
a. Parotid gland 
b. Submaxillary gland 
c. Sublingual gland 
B. Abnormal state 
v. Teeth - 
A, Normal state 
a. Perfect state - 
b. Differences depending on a 
a. General remarks 
b. Special remarks on 
1. Deciduous teeth - 
2. Permanent teeth 
B. Abnormal state 
a. Deviations of formation 
b. Alterations in texture 
II. Cervical and thoracie: portions 

A. Perfect state ; - 

1. Pharynx ° ; 
A. Constrietor az er - 
B. Constrictor pharyngis medius - 
C. Constrietor pharyngis superior - 
D. Stylo-pharyngeus e“ - - 

ı1. Esophagus - 

B. Abnormal state .- fi 
1. Deviations of formation - 

‚ ı1. Alterations of texture - 
Arr. ı1. Middle and lower portions 
A. Perfect state - 

I. Stomach - - 

A. Situation - - £ 
B. Form - =. - 00.8353 
C. Dimensions 2 - - 354 
D. Attachments - 
E. Membranes - - 
F. Pylorie valve - - 4 
G. Transient modifications in form and situation - 2 
H. Function of the stomach - - 358° 

I. Sexual differences - on - - 359 

II. Small intestine - ea 
A. Duodenum _ 

B. Membranes of the Staa öeinsg - 


- - 






; 355 


A. C. Valves - .: A . 
D. Villosities - r bn 
E. Glands  -. -yigla » Br 





INDEX. 643 


F. Functions of the small intestine - - 365 
III. Large intestine - - - - 366 
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D. Transverse colon - - - 368 
E. Descending.colon - - - 369 
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